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SECTION I

INTRODUCTION

This report describes a breadb6ard microcomputer system based
on an Intel SBC 80/20 Single Board Computer (SBC) which fulfills the
project demonstration requirements for an improved polling
capability for various satellite terminal users. The system
underscores the flexibility and power of microprocessor-based
hardware and software applications and provides extensive simulation
capabilities related to terminal performance improvements for Air
Force Satellite Communications (AFSATCOM) ultra high frequency (UHF)
satellite communications in a real-time environment.

A preliminary study to investigate the attributes and growth
potential of the AFSATCOM narrowband (NB) automatic Roll-Call
Polling mode was undertaken by The MITRE Corporation for the Elec-
tronic Systems Division/Air Force Systems Command (ESD/AFSC). The
purpose of this study was to lay the groundwork for eventual imple-
mentation of polling mode enhancements through software-only changes
to the AFSATCOM message processor unit (MPU) subsystem as one means
of improving overall netting capabilities. Subsequent polling-
related studies involving advanced concepts have identified growth
possibilities in the MPU subsystem which need software-only changes.

As a result of these studies, it was concluded that many of
these new polling capabilities could be demonstrated easily and
economically through use of currently available microcomputer

4techniques without the need to modify any existing AFSATCOM hardware
or software. New functional capabilities could be added by a
serially transparent microcomputer using existing interfaces
presently employed by the AFSATCOM MPU subsystem. A polling
improvements project was therefore undertaken which resulted in the
development and testing of the microcomputer system detailed in this
document.

To place the polling improvements in perspective, an overview
of the AFSATCOIM space and terminal segments is presented in section
2. Section 3 briefly describes the polling improvements project and
its initial test results. Section 4 presents details of the polling
improvements actually implemented by using a microcomputer add-on
enhancement with an AFSATCOM terminal. Sections 5 and 6 provide
details of the microcomputer hardware and software, respectively,
for the demonstration system. Section 7 presents the overall
conclusions and recommendations with regard to AFSATCOM polling
enhancements and the follow-on objectives and planning for

1!
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subsequent demonstration testing. The AFSATCOM Roll-Call Polling
mode is described in appendix A and a full source code listing is
provided in appendix B.
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SECTION 2

AFSATCOM SYSTEM OVERVIEW

The AFSATCOM System is designed to provide command, control,
and communications capability on a worldwide basis to Single
Integrated Operations Plan (SIOP) and other designated high priority
users for emergency action message (EAM) dissemination, force
direction, force reportback, and Commander-in-Chief (CINC)
internetting. Communications are also provided for a limited number
of non-SlOP normal force elements. The AFSATCOM System operates in
the 225 to 400 MHz UHF spectrum and uses the 75 bits-per-second
(b/s) teletype (TTY) service with frequency shift keying (FSK)

modulation.

The AFSATCOM System, depicted in figure 2-1, consists of a
space segment and a terminal segment. The space segment includes a
communications capability designed into satellites such as the Navy
Fleet Satellite Communications (FLTSATCOM) satellites as well as Air
Force transponders carried "piggy-back" on other vehicles. The
terminal segment is composed of various configurations operationally
characterized as SlOP, normal force (non-SlOP), and command. SlOP
and normal force terminals utilize only 5-kHz NB FSK channels, while
command terminals also have access to an M-ary FSK 500-kHz bandwidth
wideband spectrum. To ensure orderly management of day-to-day
operation and control, each terminal user is part of an overall

AFSATCOM System control structure.

2.1 SPACE SEGMENT

The AFSATCOM space segment consists of several types of
transponder carried on different host satellites. AFSATCOM

equipment is designed into each of the Navy FLTSATCOM satellites in
geosynchronous equatorial orbit to provide overlapping earth
coverage in all areas except the polar regions. Polar coverage is
provided by Satellite Data System (SDS) satellites placed in highly
inclined elliptical orbits.

Each satellite has 12 NB channels for specific user functions.
The first seven NB channels are used to disseminate the EAM, force
direction, and force reportback for SIOP/nuclear-capable forces.
The next four NB channels are assigned to support essential
operations of non-STOP high priority Air Force users. The twelfth
NB channel is used for system control and is designed to function as
the orderwire (OW). Each of the FLTSATCOM satellites also has a

3
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wideband (WB) channel. Accesses on the WB channel have been
assigned to the National Command Authority (NCA), the CINCs, and
members of the Worldwide Airborne Command Post (WWABNCP) fleet for
the CINC Internet. SIOP and force terminals do not have access to
the WB channel. Command post and net control terminal elements have
the capability to command the various satellite modes using their OW
or NB channel equipment.

2.2 TERMINAL SEGMENT

The AFSATCOM terminal segment consists of various equipment
configurations to meet SIOP, normal force, and command operational
requirements. The terminals are airborne or ground-based depending
on the user application.

SIOP terminals provide 75 b/s half-duplex TTY operation via the
5-kHz NB satellite channels and can be operated in time division
multiplex (TDM) modes under control of a command post. The

"* input/output (I/O) devices are a keyboard, teleprinter, and
appropriate control/monitor panels. Hard copy is available from
terminals using the teleprinter. A SlOP synchronizer provides
proper synchronization during TDM operation.

Normal force terminals (airborne and ground) provide 75 b/s
half-duplex TTY operation via a 5-kHz, fixed frequency satellite
channel. The absence of a SlOP synchronizer allows the normal force
terminals to operate only in non-TDM modes.

Command post (CP) terminals can send, receive, and monitor
messages; establish STOP timing synchronization for TDM-l (normal)
and TDM-2 (stressed) modes; provide satellite UHF commands; initiate
EAMs; and operate in a network control system using an OW channel.

* They can also monitor and record all reportback data to allow
command transition. These terminals use full-duplex 75 b/s TTY
operation on the 500-kHz WB channel, along with half-duplex and
full-duplex 75 b/s TTY on the 5-kHz NB channels. Each CP terminal
can operate as either a CP terminal or STOP force terminal when in a
slave mode. In the slave mode, SIOP timing synchronization is
provided by another CP terminal. The AFSATCOM Type 12 CP terminal
is described below since it was used for the polling improvement
demonstration capability discussed later.

5



2.3 AFSATCOM TYPE 12 COMMAND POST TERMINAL

The AFSATCOM Type 12 (AN/TSC-88) CP terminal provides full-
duplex record communications using FSK modulation at 75 b/s and is
housed in an S-280 shelter that can be transported for rapid global
deployment. The terminal consists of equipment installed in four
electrical equipment cabinets and a two-position operator console,
all within the shelter. Steerable and fixed antennas are set up
outside the shelter when it is operational and are stowed inside
during transport. Figure 2-2 is a functional block diagram of the
Type 12 CP terminal.

Five AN/ARC-171 transceivers (R/Ts) and their associated
controls, in conjunction with two half-duplex and one full-duplex
narrowband modems, and two full-duplex wideband modems, provide five
transmit (TX) and 12 receive (RX) communications channels. These
channels are identified as follows:

* NB-l: a one transmit/one receive (lxl),
half-duplex, NB (5-kHz) channel.

9 NB-2: a one transmit/eight receive (Ix8),
full-duplex, NB (5-kHz) channel.

e OW: a one transmit/one receive (lxl),
half-duplex, NB (5-kHz) channel.

e WB-l: a one transmit/one receive,
full-duplex, WB (500-kHz) channel.

0 WB-2: a one transmit/one receive,
full-duplex, WB (500-kHz) channel.

Several narrowband operating modes are available in the
AFSATCOM System. During normal operation, messages on NB channels
one through seven are received by FLTSATCOM and SDS satellite
packages on fixed uplink frequencies and retransmitted on fixed
downlink frequencies. Methods of transmission in the normal mode
include random and polled access. Random operation allows the
terminal to enter the net on a random access basis using an open
(not busy) select channel. Polled operation allows the Type 12 CP
terminal to query each terminal in the net in sequence, with each
terminal responding automatically with a precomposed message when it
detects its own unique code sequence.

All of the NB channels, including the OW channel, can be used
for automatic polling. In the polling mode, the Type 12 CP terminal
sequentially addresses poll inquiry messages to terminals assigned

6
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to various poll groups. Poll groups and polling operations are
under the control of software programs in the terminal computer, the
MPU. Four separate poll groups and up to 16 members apiece are
allowed by the software. Each terminal to be polled will precompose
a poll response message. When the unique address of that terminal
is recognized in a poll message, the precomposed message of up to 30
seconds in length is automatically transmitted.

During periods of high density traffic, the Type 12 terminal
can initiate synchronized operation for SIOP users by implementing a
TDM mode. In this mode, the CP synchronizer periodically transmits
a sync message which automatically establishes a time reference
within each STOP terminal in the net. In the TDM-l mode, each SIOP
terminal is constrained to transmit a precomposed message within its
assigned time slot. Sixty consecutive time slots constitute a frame
after which the sequence is repeated, with the CP synchronizer
transmitting a new sync message in the last time slot of each frame.

During TDM-l, only the transmit time of each SIOP terminal is
controlled by the CP synchronization message. During TDM-2, both
the transmit time and transmit frequency of each SIOP terminal are
synchronized by the CP synchronizer. In the TDM-2 mode, the
satellite transponder is commanded into a stressed mode, which
causes the first seven NB receive channels in the satellite to
frequency hop on a pseudorandom basis. Also in the TDM-2 mode, each
SIOP terminal is constrained to transmit in its assigned time slot
and the transmit frequency changes with each time slot. The
transmit frequency is determined by the code-of-the-day which is
programmed into each synchronizer by the operator. Before the net
can enter the TDM-2 mode, the satellite must be commanded into the
stressed mode.

Three modes of operation are also provided on the WB M'ary FSK
channels. These are: (1) random access precomposed message; (2)
random access manual message composition; and (3) full-duplex relay,
which is also available in NB random access mode.

During normal CP terminal operations, communications channels
OW and WB-2 are assigned to operate with a fixed antenna. The WB-l,
NB-l, and NB-2 channels are assigned to operate with a tracking
antenna. Antenna switching is provided to allow the OW and WB-I
channels to operate with either antenna.

Additional details pertaining to the AFSATCOM Type 12 terminal
can be found in another document.

8



2.4 CURRENT AFSATCOM POLLING CAPABILITIES

The present AFSATCOM polling capability is primarily
structured for automatic operation in the non-TDM unencrypted mode
over a single 5-kHz NB channel. Polling operations for AFSATCOM
System control are conducted from MPU-equipped terminals by
utilizing a polling algorithm contained in the MPU software.
Communications supervisory (COMSUP) commands input by the terminal
operator are used either to enter or delete poll addresses as well
as to start polling operations. Up to 64 pollees may be entered
into a poll net consisting of four groups having 16 members,
maximum, per group. Addresses for each group member are related to
others in the same group, with poll address recognition actually
taking place within the AFSATCOM automatic send-receive (ASR) I/O
hardware. During MPU automatic polling operations, a non-reportback
of a polled address will cause a 30-second fixed time-out delay
within the MPU before generation of the next poll mersage. Appendix
A gives a more complete description of current AFSATCOM polling
operation, including polling message formats, address structure, and
poll-related COMSUP commands for the MPU.

2.5 POLLING LIMITATIONS

The following limitations of the AFSATCOI polling mode
constrain its utility in an operational environment.

1. Small Network Size

A maximum of only 64 pollees can be accommodated in the
existing MPU polling software. Present AFSATCOM require-
ments forsee nets needing to accommodate between two and three
times this number.

2. Inflexible Addressing Structure

The group organization required in present auto polling
dictates that all members of a poll group have the last
two of their three address characters in common. Polling
always commences with the lowest address of each group of
16 and proceeds in sequence toward the highest address
before attempting to poll the next group. No provisicn
is made for randomized poll addressees who are not group-
related members.

9



3. No Prioritization/Interruption Features

No provision is made for real-time prioritization of pollees
based on operational needs for early or more frequent report-
back requirements. Also, no provision is made for momentary or

short-term interruptions of polling operations to accommodate

higher priority traffic without complete repolling of all users.

4. Inefficient Bookkeeping Scheme

Current polling operations dictate that all poll address

additions or deletions be entered by COMSUP command. This can
be a time consuming process, especially since no provision for
a truly automated MPU poll table generation/display is avail-
able to the operator. Also, prior coordination of poll address

assignments is essential but is unwieldly when attempted

in real-time. Manual bookkeeping procedures are thus mandated

to keep abreast of current poll net membership.

5. No Automated Handover Procedures

No provision is currently made for an automated handover
procedure to an alternate net control station (NCS) for
polling operations. All poll address additions/deletions
must be accommodated by the alternate NCS on a manual
basis.

P 6. No TDM Polling Mode

Automatic polling is currently restricted to the non-TDM
mode. Although TDM poll response is possible from a polled
I/O, the existing MPU polling software is not presently con-
figured to cope with the structural differences between AFSATCOM
non-TDM and TDM operation since automated TDM polling was
not originally conceived as a basic AFSATCOM netting require-
ment.

* 7. Single Channel Polling Restriction

Polling inquiry messages sent by the MPU during polling
operations are limited to a single channel. Simultaneous,
independent polling on more than one channel is not currently
possible in a terminal equipped with a single MPU.

8. Unencrypted Reportback Limitation

In general, the 30-second time-out constraint during automatic
polling limits the length of reportback possible. In addition,

10



MPU-equipped terminals incur internal MPU delays such that their
reportback is limited to 130 characters, maximum. This restricts
the use of the Auto Polling mode to unencrypted operation with a
fixed upper limit on the size of a reportback message; the upper
limit depends on the type of terminal responding.

9. No-show Delay Penalty

The present fixed 30-second time-out for auto-polling also
incurs a severe delay penalty when a no-show occurs. A no-
show, or non-reportback, may occur for a variety of reasons
such as failure to properly receive the polling inquiry message,
failure to be in the I/0 poll mode, etc. Figure 2-3 shows the
polling delay performance of the present non-TDM roll-call
polling mode as a function of the number of non-reportbacks
(assuming a 40-character reportback when one does occur) for the
maximum net size of 64 polled non-MPU terminals. The vertical
axis indicates the time to completion for polling the entire
net. As fewer net members report back, the time tc completion
for polling increases dramatically. This is counter to the
concept of maintaining a predictable level of AFSATCOM network
performance in situations supposedly under the control of a CP
terminal.

10. Error Detection and Correction

No automated procedure currently exists for repolling a net
member upon detection of a character error while in the polling
mode. The existing AFSATCOM unencrypted message structure pro-
vides for odd-parity character transmission, but this capability
has yet to be fully exploited.

*I
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SECTION 3

AFSATCOM POLLING IMPROVEMENTS PROJECT

Providing enhanced polling capabilities by using AFSATCOM-

compatible techniques to meet the ever increasing demands of the
AFSATCOM System is a primary concern because the Air Force has an
extensive hardware investment in terminal assets. Significant
changes to present hardware or software must be evaluated with
regard to both operational and logistical effects. Polling
improvements should also provide flexibility for a wide range of
applications yet to be defined and at the same time address the
reportback needs of specific AFSATCOM users with known requirements.

3.1 PROJECT DESCRIPTION

A microcomputer-based approach for demonstrating various
improved AFSATCOM polling capabilities, involving no hardware or
software modifications to existing AFSATCOM equipment, was conceived
by MITRE to be the most cost-effective means of validating many of
the proposed concepts. The microcomputer provides real-time, on-
line simulation of new polling capabilities while functionally
emulating changes to MPU software. Making this microcomputer
serially transparent to existing system operation with no need to
modify AFSATCOM assets is an inexpensive way to validate new polling
concepts. Operational MPU software does not need to be modified
until after these concepts are validated and user coordination is
achieved on a final implementation approach. Physically, the
microcomputer interfaces between the MPU and either NB-I or OW modem
in the AFSATCOM Type 12 terminal. A project was initiated to
translate these improved polling concepts into actual breadboard

hardware and software suitable for demonstration purposes. For this

purpose, the microcomputer development facility based around a
Tektronix 8002A microprocessor laboratory at MITRE-Bedford was used.

Figure 3-1 describes the overall implementation approach for
the project. Because of the small staff for this undertaking (two
part-time MITRE technical staff), relatively close coordination
between hardware and software design efforts was possible, with the
result that the project was successfully completed in nine calendar
months.

I
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3.2 LIMITED TEST RESULTS

Following completion of bench testing and terminal integra-

tion, the microcomputer system was made available for demonstra-
tion testing. Technical compatibility of the improved polling

hardware/ software with the AFSATCOM Type 12 terminal was
demonstrated during the initial tests. With the microcomputer

installed in the terminal, both software and hardware bypasses
provided AFSATCOM system transparency for normal AFSATCOM modes.
After completion of various terminal performance tests, actual
network testing was conducted using the FLTSATCOM satellites. All
of the significant performance improvements for polling (described
in detail in section 4) were also demonstrated successfully in
conjunction with other cooperative AFSATCOM terminals operating
through the satellite system. As a result, the microcomputer system
is now considered available for network-wide tests on a much larger
scale, with emphasis on operational testing to demonstrate improved
netting capabilities to potential users.
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SECTION 4

MICROCOMPUTER-BASED POLLING ENHANCEMENTS

Significant improvements to the present AFSATCOM polling mode
operation have been achieved with the microcomputer-based addition
to the AFSATCOM Type 12 CP terminal. These improvements have been
demonstrated to participating terminal operators during actual on-
line demonstrations.

4.1 MAJOR POLLING IMPROVEMENTS

The major polling improvements implemented in the AFSATCOM Type
12 CP terminal are described below. Table 4-1 compares existing
AFSATCOM polling capabilities and the microcomputer-based
improvements. These improvements are a real-time simulation of
capabilities possible with software-only improvements to the
AFSATCOM MPU.

4.1.1 Group/Non-Group Polling and Prioritization

The current AFSATCOM System can poll up to four groups of
related net members where each group is defined as a set of 16
addresses and each address in the group has the same last two hexa-
decimal address characters. This group structure is retained in the
improved polling software. In addition, a new set of net members is
permitted which may contain up to 80 random addressees (equivalent
to five 16-member groups) independent of any related group address
structure. This provides flexibility to organize and poll up to a
maximum of 144 group and non-group net members per channel.

During polling net organization with the microcomputer
software, the non-group members are accorded a higher priority level
with respect to group-related members. Four priority levels of
polling net organization have been chosen for demonstration
purposes: (1) priority check-ins, (2) routine check-ins, (3) no-
traffic check-ins, and (4) group check-ins.

During polling operations, the non-group related check-ins of
priority levels 1, 2, and 3 are polled before the group-related
check-ins of level 4. The NCS terminal operator can enter any of

these check-ins into the polling net by COMSUP command. A remote-
entry automatic check-in for levels 1, 2, and 3 is also possible.
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In addition to normal termination of polling, an automatic
repoll capability has been provided to allow continuous monitoring
of reportback status activity. Also, an interrupt-and-resume
feature provides a standby mode for polling operations to
accommodate higher priority communications without the need to re-
initiate a repoll of net members who have already reported back.

4.1.2 Remote Entry Automatic Check-in

The microcomputer software provides an automatic remote self
check-in before the start of actual polling operations. This allows
potential users to become polling network members without manual
intervention by the NCS terminal operator. A non-group polling list
can be rapidly structured yet the work-load imposed on the operator
by the large number of possible random addressees is minimized.
This enhancement also allows check-in table entry while current
polling operations are in progress.

The NCS terminal operator retains positive control of all
check-ins, including remote check-ins with the following software
features:

i. The remote check-in mode can be enabled or disabled
separately by COMSUP command.

2. Check-ins can be verified using COMSUP commands to obtain
hardcopy poll table printouts of listed poll check-ins
and poll net members. (This includes both group and
non-group check-ins.) Check-in addition/deletion can
be accommodated by COMSUP command as needed.

3. Automatic slot assignment and reportback prioritization
(order of reportback) of poll net members is done in the
polling software before the start of actual polling
operations; reassignment of slots is also possible
with a COMSUP command.

4. An ALL CALL message initiated via COMSUP command by the
NCS terminal operator informs all listed polling net
members of their TDM slot assignments (to be dialed
manually into their respective AFSATCOM synchronizers).
Dial-up of respective slot assignments avoids subsequent
contention problems during TDM polling operations should
that mode become active.
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4.1.3 TDM Auto Pollin s

This enhancement provides TDM auto polling in addition to the
polling capabilities available in the non-TDM mode. Thus, AFSATCOM
TDM-l and TDM-2 system modes are made compatible with the new
terminal polling capabilities. This implementation requires the
AFSATCOM synchronizer in the CP terminal to act as a master (i.e., a
net control element) during TDM polling operations.

To carry out auto polling in the TDM modes, the software
utilizes a tabular listing containing the addresses of all terminals
in the poll network and their respective assigned reportback time
slots. The TDM mode provides 60 slots per frame. During actual
polling operation in the TDM mode, eight contiguous slots containing
up to six poll messages per slot at the beginning of each AFSATCOM
frame are dedicated to sending polling messages from the CP terminal
to the pollees. Three unassigned slots immediately following these
eight may be used for break-in by unassigned or emergency users.
The 48 slots following can then be used for terminal reportbacks.
The final slot in the frame, however, is normally reserved for
synchronization messages. Because each AFSATCOM terminal is
assigned its own unique address, several pollees can be assigned to
the same reportback slot. The microcomputer software presently
provides for polling a maximum of 144 users in three successive
frames (with 48 reportbacks per frame). This, however, is not an
ultimate AFSATCOM System limitation. Up to three addressees may be
assigned to the same slot under this polling scheme, but this number
could be increased to accommodate additional users as necessary, if
more frames are used.

The AFSATCOM TDM response of force terminals (or CP terminals
in the slave mode) limits polling responses by a polled terminal to
40 message characters during a frame. Also, TDM polling does not
have an encryption capability as presently implemented. However,
various priority traffic indicators in the poll response message
cause a printout alert message at the NCS terminal for subsequent
operator action. These are described in more detail below.

4.1.4 Automatic Slot Assignment
4 In conjunction with TDM polling, the microcomputer software

provides automatic slot assignment of listed poll net members for
subsequent TDM reportback. Before actual start of polling, members
of the network are informed of their slot assignments by means of an
ALL CALL message generated by the software. This message also
indicates which users have been accepted into the poll listing along
with their priority order of reportback. The ALL CALL message, like

19
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the slot assignment made during the course of compiling the poll
table, is generated automatically by operator-initiated COMSUP
command.

4.1.5 Encrypted Non-TDM Polling

The present AFSATCOM polling time-out limitation of 30 seconds
precludes the use of long encrypted reportback sequences. The
microcomputer system software, however, permits encrypted polling
responses in the non-TDM mode of operation. The software is
configured to recognize KG-35 encryption device message indicator
(MI) sequences at the beginning of a message and automatically
disables odd-parity checking in the AFSATCOM NB modem upon
recognition of a valid MI header. While message traffic is being
received during polling, no message time-out occurs in order to
accommodate encrypted sequences of long lengths. Once received, the
AFSATCOM MPU routes the incoming encrypted reportback to a KG-35
device for eventual decryption.

4.1.6 Error Detection and Correction (EDAC)

The present AFSATCOM polling capability does not provide for
any EDAC during either polled or non-polled operations. The
microcomputer software does provide limited EDAC during polling
through satellite downlink monitoring of poll messages. Polling
message retransmission then takes place upon detection of error.
This technique, however, requires full-duplex operation
(simultaneous transmit and receive) whereas the demonstration
hardware is interfaced with either the AFSATCOM OW or the lxl NB
modem, both of which are configured as half-duplex equipment.

With a full-duplex channel, after transmission of a polling
message during non-TDM mode, the microcomputer compares the message
sent with the one received on the satellite downlink and causes a
retransmission of the same message upon detection of any mismatch.
A maximum of three automatic poll message retransmissions is
possible with the present microcomputer software. No EDAC is
presently provided in the TDM polling mode nor is EDAC provided on
reportback responses, although no inherent limitation precludes such
additional capability.
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4.1.7 Variable Non-Reportback Time-out

A variable non-reportback time-out feature using a COMSUP
command with the microcomputer software provides the terminal NCS
operator with an added dimension for control. By controlling the
time-out delay from the possible non-reportback of polled terminals,
the operator can minimize the time-to-completion of polling the
overall network. The operator enters the COMSUP command with the
desired time-out duration expressed in seconds. Note that the
present AFSATCOM non-reportback poll time-out is a non-changeable 30
seconds, whereas the microcomputer software allows for a 1 to 99
second range. Choice of the optimum delay depends on actual
satellite and AFSATCOM I/0 device delays and the polling strategy to
be employed. The ability to vary the time-out delay can have
profound effects on the overall polling completion time.

4.2 NEW COMMANDS AND MESSAGES FOR POLLING

The following new polling commands and message formats are
possible with the microcomputer software.

4.2.1 COMSUP Commands

Table 4-2 summarizes the new COMSUP commands available to the
NCS terminal operator when using the microcomputer system polling
enhancements. Note that all the commands listed contain the ZNR
character field in the first three character positions in order to
identify this properly as an unencrypted message in an AFSATCOM
preproduction Type 12 terminal. (AFSATCOM production-type terminals
would require a "UUU" sequence.) The fourth character position is
an exclamation point ("!") which signifies a COMSUP message to the
microcomputer's improved polling software. The fifth character
position of a COMSUP message is always a mode character. Characters
six through nine are microcomputer address characters. (The
microcomputer address is also changeable via a COMSUP command.)
COMSUP commands intended for the microcomputer, and any other
unencrypted messages, are input to the AFSATCOM1 terminal and
intercepted by the polling software. These COMSUP commands are
never transmitted to the AFSATCOM modem.

The seven message categories defining the new COMSUP commands
are shown in table 4-2. These functional categories satisfy the
increased control and data entry requirements for the various
polling mode enhancements.
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Table 4-2

COMSUP Commands For Poll ing Enhancements

Command Type Function(s) Command Message Format

Check-in Table Enable External
Entry Check-ins ZNR!SABCl

Disable External
Check-ins ZNR!SABC0

Single Priority
Check-in ZNR!CABCAAAI
Single Routine

Check-in ZNR!DABCBBB1

Single No-Traffic
Check-in ZNR!EABCCCCO

Group Check-in ZNR!BABCDDI

Priority Table Load ZNR!IABC ADRI ADR2

Routine Table Load ZNR!2ABC ADR3 ADR4

No Traffic Table Load ZNR!3ABC ADR5 ADR6

Check-in Table Priority Table
Deletion Re-initialize ZNR!FABC

Routine Table
Re-initialize ZNR!GABC

No-Traffic Table
Re-initialize ZNR!KABC

Group Table Re-

initialize ZNR!AABC

Single Priority
Deletion ZNR!NABCP0l

Single Routine
Deletion ZNR!NABCR0I

-Single No-Traffic
Deletion ZNR!NABCN0J

Single Group
Deletion ZNRINABCG01
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Table 4-2 (Continued)

COMSUP Commands For Poll ing Enhancements

Command Type Function(s) Command Message Format

Check-in/Poll Table Priority Table
Printout Printout ZNR!UABCPXYZ

Routine Table
Printout ZNR!_UAB.RXYZ

No-Traffic Table
Printout ZNR!UABCQXYZ

Group Table
Printout ZNR!UABCOXYZ

Build/Printout
of Poll Table ZNR!MABC

Poll Table
Printout (Local) ZNR!UABCZXYZL

Poll Table Print-
out (Locai and
Remote All Call) ZNR!UABCZXYZR

External Table Priority Check-in
Transfer Table Transfer ZNR!TABCXXYZ

Routine Check-in
Table Transfer ZNR!TABCYXYZ

No-Traffic Check-in
Table Transfer ZNR!TABCZXYZ

Poll Table Transfer ZNR!TABCTXYZ
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Table 4-2 (Continued)

COMSUP Commands For PollIi ng Enhancements

Command Type Function(s) Command Message Format

Poll Mode Control Single Poll Enable ZNR!JABC1S

Single Poll Disable ZNR!JABCOS

Multiple Poll
Enable ZNR!JABClM

Multiple Poll
Disable ZNR!JABCOM

Non-TDM Poll

Interrupt ZNR!LABC10

TDM Poll Interrupt ZNR!LABC~1

TDM and Non-TDM
Poll Interrupt ZNR!LABC11

Disable All Poll

Interrupts ZNR!LABCOO

FDAC Mode Fn~hle 7NR!PABC1

EDAC Mode Disable ZNR!PABCPI

Poll Message Time
Delay ZNR!KABC10~

Reportback/Pol I
Message Slot
Reassignment ZNR!0OABC10182634425004
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Table 4-2 (Continued)

COMSUP Commands For Pol Iman Enhancements

Command Type Function(s) Command Message Format

Miscellaneous Disable COMSUP-Psg.
Printout ZNR!4ABCO

Enable COMSUP Msg.

Printout ZNR!4ABCI

Disregard All Non-
COMSUP Msgs. ZNR!VABC2

Disreoard Non-COMSUP
Msgs. when Polling ZNR!VABC1

Enable Recognition of
All Types of Msgs. ZNR!VABCO

RS-232 1/0 Enable ZNR!QABCl

RS-232 1/0 Disable ZNR!QABCq

Microcomputer Address
Change ZNR IABCCPB

Program Re-initialize ZNR!RABC

Loop-Around Message ZNR* .............

Transmitted
Message
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4.2.2 Error Messages

Table 4-3 summarizes the new error messages available to the
terminal operator with the microcomputer software. These messages
assist in either flagging anomalous COMSUP command inputs to the
microcomputer or indicating to the operator when pre-determined
limits have been reached for polling check-in messages.

4.2.3 External Message Formats

Table 4-4 summarizes the types of externally generated messages
from the AFSATCOM modem which are used for polling operations with
the microcomputer software. These messages are divided into three
basic categories:

1. Single Check-in

2. Check-in Table Transfer

3. Reportback

The single check-in message is normally sent by a terminal
desiring to become a member of a poll network. It is accepted by
the microcomputer software after the check-in mode has been enabled
by the NCS terminal operator.

Check-in table transfer message formats allow entry of entire
sets of check-ins involving multiple addressees into appropriately
prioritized check-in tables.

Reportback message formats are normally sent by a terminal
responding to a poll inquiry message. When the microcomputer
software recognizes these reportback formats during polling
operation, appropriate prioritization header messages are appended
to the incoming message before printout on the terminal I/0 device.
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Table 4-3

Error Message Formats

Message Name Function Message Text

ADRERRORHDR Informs of incorrect Incorrect ADR Characters

address characters

ERRORHDR Informs of incorrect Incorrect Mode Character

mode character

TFRERRORHDR Informs of attempted Table Transfer Error:
check-in table transfer No Check-ins
with no check-ins listed

OVERFLOWHDR Informs of Chpck-in Check-ins at the Limit

limit being re3ched

Table 4-4

External Message Formats

Message Type Function Format

Single Check-in Priority Check-in SOH C ABC ADRI Text

Routine Check-in SOH D ABC ADR2 Text

No-Traffic Check-in SOH E ABC ADR3 Text

Check-in Table Priority Check-in
Transfer Table Transfer SOH X ABC ADRIADR2 ....

Routine Check-in
Table Transfer SOH Y ABC ADR3ADR4 ....

No-Traffic Check-in
Table Transfer SOH Z ABC ADR5ADR6 ....

Reportback Message Priority Report

back SOH P ABC Text

Routine Report

back SOH R ABC Text

No-Traffic Report
back SOH N ABC Text
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SECTION 5

MICROCOMPUTER HARDWARE

The microcomputer developed for demonstrating AFSATCOM polling
improvements is shown in the functional block diagram in figure 5-1.
It consists of an Intel SBC 80/20 Single Board Computer, a National
Semiconductor Model BLC 416 16K-byte programmable read-only memory
(PROM) board, an Intel Model 450 16K-byte random access memory (RAM)
board, a power supply subsystem, and interface/display logic
circuitry. The SBC 80/20, RAM, and eraseable PROM (EPROM) boards
are housed in the Intel SBC 604 Modular Cardcage/Backplane which
provides interconnection for up to four plug-in boards. rhe SBC 604
also allows interconnection of two or more cardcage backplane
assemblies for expansion, in addition to power supply connectors and
signal line termination circuits. A small table-top 19-inch modular
rack mounting, shown in figure 5-2, contains the cardcage, along
with the power supply subsystem, slot selection and display
circuits, bypass switches, test points, and cable terminations for
circuit connections to the AFSATCOM System.

5.1 INTEL SBC 80/20 SINGLE BOARD COMPUTER

The Intel SBC 80/20 Single Board Computer is the heart of the
microcomputer implementation for polling improvements. It is one of
Intel's line of computer products and takes full advantage of large
scale integration (LSI) technology to provide a self-contained
computer capability on a single 6.75 x 12.00 inch printed circuit
board. On-board capability provides 'a central processing unit
(CPU), system clock, read/write memory, nonvolatile read-only memory
(ROM), I/O ports and drivers, a serial RS-232 communications
interface, priority interrupt logic, and two programmable timers.
In addition, on-board multibus control logic and bus expansion
drivers allow interfaces to multibus-compatible boards including
expansion memory, digital and analog I/O expansion boards,
peripheral controller, and other single board computers. A complete
functional description of the SBC 80/20 is found in reference 1.
Details of the SBC 80/20 are found in reference 2. Table 5-1 lists
integrated circuit (IC) locations for polling program storage on the
SBC 80/20.
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Table 5-1

EPROM (2708) Location Summary

Prom # IC Board Start ADR (Hex) Finish ADR (Hex)

A79 SBC 80/20 0000 03FF

2 A64 SBC 80/20 0400 07FF

3 A51 SBC 80/20 0800 OBFF

4 A37 SBC 80/20 OCQO OFFF

5 U33 BLC 416 1000 13FF

6 U21 BLC 416 1400 17FF

7 119 BLC 416 1800 1BFF

8 U3 BLC 416 KCoo 1FFF

9 U134 BLC 416 2000 23FF
10 U22 BLC 416 2400 2F

A 11 U10 BLC 416 2800 2BFF

12 U4 BLc 416 2C00 2FFF

13 U35 BLC 416 3000 33FF

14 1123 BLC 416 3400 37FF

15 Ufl BLC 416 3800 3BFF

16 115 BLC 416 3C00 3FFF
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5.2 NATIONAL SEMICONDUCTOR BLC 416 16K PROM BOARD

The National Semiconductor BLC 416 16K PROM expansion board
provides sockets for up to 16K bytes of 2708 EPROMs (32K bytes for
2716 EPROMs). For the polling program, however, only 12 of the 16
2708 EPROMs required for program storage actually reside on this
board; the four remaining 2708 EPROMs reside on the SBC 80/20.
Table 5-1 summarizes the physical locations of the EPROM program
storage for execution of the polling software. Switches to either
enable or disable various memory blocks are provided on this board
along with jumper-switch selectable addresses for each 4K block (8K
when used with the 2716 EPROMs). This allows independent selection
of base addresses of individual memory blocks on 4K byte boundaries.
Along with on-board programming, the BLC 416 provides multibus-
compatible address, data, and command signals. Table 5-1 lists the
IC locations for polling program storage on the BLC 416 PROM board.

5.3 INTEL 450 16K RAM BOARD

The Intel 450 16K RAM is a multibus-compatible board which
contains 16K bytes of read/write memory and uses 2107C dynamic
memory components with on-board refresh circuitry for all the
dynamic memory elements. Read/write buffering, which also resides
on-board, buffers all data written into or read from the memory
array and includes a jumper-selectable starting address for 16K
contiguous addresses at 16K boundaries. For the polling
application, the lowest RAM aciress is set at 4000H and the highest
RAM address is 7FFFH.

5.4 I/O AND DISPLAY CIRCUITS

Figure 5-3 shows the additional cabling needed in the Type 12
CP terminal for interconnecting the I/O and display boards of the
microcomputer system with the AFSATCOM System. No changes to
existing AFSATCOM interfaces were made; only cabling and connector
additions were employed. Each of the I/O and display circuits is
detailed below.

5.4.1 Master Clock Generator

Figure 5-4 shows the Master Clock Generator circuit. This
circuit provides various gated 75 Hz clocks and associated signals
for both the transmit and receive functions utilizing a 75 Hz
reference input from one of two timer circuits on the SBC 80/20.
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5.4.2 External I/0 Interface

Figure 5-5 shows the external I/0 interface circuits. This
circuitry provides the level conversion necessary to connect the
MIL-STD-188C interfaces found in the AFSATCOM Type 12 terminal with
the complementary metal-oxide semiconductor (CMOS) and transistor-
transistor logic (TTL)-compatible circuits of the microcomputer
system.

5.4.3 RX Character Clock Generator

Figure 5-6 shows the RX character clock generator circuit.

This circuitry provides synchronous receive character clock for the
MPU receive data interface normally supplied by the AFSATCOM Type 12
terminal. The microcomputer system does not use the RX character
clock signal supplied by the AFSATCOM modem. However, for proper
AFSATCOM operation, this clock is reconstituted and supplied to the

MPU input circuitry.

5.4.4 Memory I/0 Address Decoder/Acknowledge

Figure 5-7 shows the memory I/0 address decoder/acknowledge
circuit. Its primary function is to generate select signals for
memory address decoding for a pair of Motorola MC6852 serial data
adapter ICs. These select signals, along with the memory
acknowledge signal, permit the ICs to be utilized as if they were an
inherent part of the SBC 80/20 memory addressing space. Read or
write operations to these devices then use the memory addresses
which serve these two ICs.

5.4.5 TX Character Deletion

The TX character deletion circuit, shown in figure 5-8, deletes
two redundant message characters encountered with the MC6852 IC used
in conjunction with the AFSATCOM modem transmit interface. Actual
transmit character deletion takes place before the start of
transmission to the modem and occurs only during the time interval
when the AFSATCOM modem is in the process of transmitting its own

,' U SYN SYN" preamble.
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5.4.6 Modem/MPU-to-SBC Serial Data Adapter

Figure 5-9 shows the modem/MPU-to-SBC serial data adapter
circuit. Its primary function is to transfer serial data to/from
the AFSATCOM modem or MPU to/from the SBC 80/20. The SBC 80/20
reads or writes these data as if they were located in a memory
address. Selection of either the modem I/O or MPU I/O takes place
via a register select line with read/write operations controlled
separately.

The heart of this circuitry consists of a pair of Motorola
MC6852 programmable synchronous serial data adapter (SSDA) ICs.
Each provides a three-character buffered bi-directional serial
interface for synchronous data exchange. The MC6852 design
incorporates bus interface logic to allow parallel data transfer
over the SBC 80/20 bi-directional parallel data bus. The actual
configuration of the SSDA is programmed via the data bus using the
polling program system initialization software. SSDA internal
programmable control registers provide word length, transmit,
receive, synchronization, and interrupt controls. Status, timing,
and other SSDA control lines provide additional peripheral or modem
functions.

5.4.7 SBC 80/20 Interfaces

Figure 5-10 summarizes the I/0 and display interfaces within
the microcomputer system. Jumpers and parallel terminations
employed, along with physical board modifications for the SBC 80/20,
are indicated.

5.4.8 Slot Counter/Display

Figure 5-11 shows the slot counter/display circuit interfaces
to the SBC 80/20 and the I/O circuits. Slot pulses from the
AFSATCOM synchronizer are used to increment the slot display on a
pair of Texas Instruments TIL 306 ICs while the frame pulse from the
synchronizer (or a manual toggle switch) provides a reset function
back to zero slot indication. A pair of four-bit binary coded
decimal (BCD) output lines (8 parallel lines, total) to one of the
SBC 80/20 parallel input ports is used by the polling software in
calculating the current AFSATCOM slot. As implemented in the
demonstration system software, zero-slot indications signal the non-
TDM AFSATCOM mode and non-zero indications signal TDM operation.
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5.4.9 RS-232 Serial Interfaces

Figure 5-12 summarizes the cable interfaces employed with the
microcomputer system and made possible by serial RS-232 interface
circuitry which employs a software-programmable 8251 USART IC on the
SBC 80/20 card. Shown are cable interfaces for use with a Bell 103J
modem, a "NULL" modem, a Lear Siegler ADM-3A CRT terminal, and a
Texas Instruments Model 765 Intelligent Terminal.

When the polling software is commanded into its RS-232 mode,
all messages normally routed to the AFSATCOM MPU interface are
rerouted to the RS-232 serial interface port at a 300 b/s rate
(instead of 75 b/s). Messages destined for transmission to the
AFSATCOM modem or COMSUP commands normally originating at an
AFSATCOM ASR device may now be entered into this RS-232 interface.
While in this mode, the AFSATCOM ASR may still be used for all
transmitting functions; however normal reception from the OW (or
NB-i) channel will be diverted to this RS-232 port. When not in the
RS-232 mode, normal NB interfaces to the MPU are utilized.

5.5 MODULAR RACK HARDWARE FEATURES

When the microcomputer rack assembly is installed in the Type
12 terminal, two multi-pole bypass switches mounted on the front
panel can disengage the microcomputer system from the MPU, NB modem,
and synchronizer interfaces without physical removal of connectors.
Connector terminations on the rear of the rack provide convenient
access for cables to the AFSATCOM Type 12 CP terminal.

The modular rack assembly is designed for ease in removing all
mounted components and subsystems. Test points mounted on the front
panel of the rack also provide a convenient access to all interfaces
for ease in trouble-shooting. Front panel fuses on the rack serve
to protect the various power supplies in the power supply subsystem.
An on-off power line switch and a line voltage indicator are below
these fuses.

Finally, a slot display reset switch and eight BCD slot
selection switches are also front-panel mounted for convenient
control of polling test functions related to TDM and non-TDM modes.
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SECTION 6

MICROCOMPUTER SOFTWARE

Figure 6-1 shows the major elements of the microcomputer
facility at MITRE-Bedford which was used for overall software

development for the polling improvement project. The Tektronix
8002A software development system and the MITRE Time Sharing Option
(TSO) system assets related to polling software development are
described below.

The microcomputer software for the improved polling
demonstration capability was written in PL/M-80 high-level language
on TSO. The PL/M-80 source coding, which is essentially self-
documenting, takes advantage of modular interrupt-free, structured
programming techniques and attempts to minimize (but not entirely
eliminate) interactions between the various modular segments of the
overall program.

After appropriate compilation and debug on TSO, followed by
downloading to the Tektronix 8002A microprocessor laboratory,
executable code was installed in the microcomputer system using 2708
EPROM non-volatile memory ICs. Execution of this code in the
microcomputer system provides the processing functions needed to
satisfy the polling enhancements described in section 4.

6.1 FLOW CHARTS

The polling software for the microcomputer system is
functionally described by the flow chart of figure 6-2. Following
power turn-on of the microcomputer system, the software executes the
Initialization Sequence, followed by the main program loop starting
at the Slot Calculation Algorithm and ending at the TX Output
Algorithm. Return to the Initialization Sequence is also possible
by means of a software re-initialization COMSUP command. Unless the
software is re-initialized, however, normal program execution

5 .continues in this endless loop. The time-to-completion of a single
cycle within this loop is typically less than a single character
interval at the AFSATCOM 75 b/s rate. Coupled with this capability
is a three-character buffer in the serial synchronous MPU and modem
interfaces employed for use with the AFSATCOM hardware (see
subsection 5.4.6) which avoids loss of data during program execution
in an interrupt-free manner.
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Table 6-1 describes the various program modules along with
their major performance characteristics during program execution.
The polling algorithm is the heart of the overall polling program
software; a more detailed flow chart of this polling algorithm is
provided in figure 6-3.

6.2 PL/M-80 SOURCE CODE AND MEMORY ALLOCATIONS

Table 6-2 contains the improved polling software symbol table
and memory map which identifies RAM and ROM (EPROM) label locations,
variables, and constants used throughout the software. This table
is consistent with the program module PL/M-80 labels shown in table
6-1 and the address locations in table 5-1 so that the start of each
major program module may be readily identified. This also allows
ease in modifying or upgrading existing software by appropriate
EPROM replacement within the microcomputer system. Appendix B
contains the actual PL/M-80 source code which was written on TSO.

6.3 MITRE TSO SYSTEM PL/M-80 SUPPORT

PL/M-80 assets available on TSO which were utilized for the
microcomputer software development are described below.

6.3.1 PL/M-80 High Level Language

PL/M-80 is an advanced high level programming language

available on the MITRE TSO system. Specifically designed to
simplify the job of system programming for the Intel 8080 8-bit
microprocessor, it provides a very effective software development
and maintenance tool, well suited to the requirements of the
microcomputer system designer. PL/M-80 is also easy to learn and
facilitates rapid program development and debugging since it is an
algorithmic language in which the program consists of a sequence of
declarations and executable statements naturally expressing the
algorithm to be performed. Thus, the programmer is free to
concentrate on system development through use of modern structured
programming techniques at a high level, rather than dealing with
assembly language details (such as register allocation, etc.). For
a complete description of PL/M-80 see reference 3.

6.3.2 PL/M-80 2-Pass Cross-Compiler

The 8080 PL/M cross-compiler consists of two distinct programs
which must be executed consecutively to perform a complete
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Table 6-2

Symbol Table and Iemory Map

Name Location (Hex) Name Location (Hex)

ADRi 4638 CLK3 4662

AIJR2 4639 CLKCNT 5792

ADR3 463A CLKCNTl 4664

ADRGHANGE 1B80 CKN246

ADRERRORi 1D67 CLKGNT3 4668

ADRERRORHDR 037C CLKP 579A

AUTOPOLLRESTART 0611 CLKPI 465E

AUTOREPOLLFLAG 4684 CLKP2 4661

BUFFERDELAY 579C CLKP3 4663

BUFFERDELAY1 466A CMODE 6661

cc 6668 CMODICACE OD99

CCl 5760 CMODECANCEL1 ODFC

tCCPRESENT 4658 COMPOSEl 17FF

CC1PRESENT 465A COMSUPLOAD1 296F

CCTEST OB25 Cs 5775

CHAR 5776 CS1 4688

CHARi 4689 CS3 464A

CHAR3T 0998 CS4 464B

CHAR4T 09B1 CSDATAPOINTER 5764

CHAR4T1 166B CS1DATAPOINTER 576C

CHAR5T 09CA CSTEST 0B13

CHARSTORE 51)64 D)ELAY 579B

CHARSTORE1 468E DELAY1 465F

CHECKINDELETE 247A DELAYGAL lD3A

HECiNM0DESET1 28D5 DELAYROUTINE 1442

CINUMTEST 01)76 DELAYROUTINEl 03D)7

CLK 5799 EATMSG1 1773

CLK1 465D) EATMSGFLAG1 465C

P4CLK2 4660 EATMSGSET 1AF3
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Table 6-2 (continued)

Name Location (Hex) Name Location .Hexi

EDACFLAG 4656 INPUT5DATAPOINTER 5768

EDACMODESET IB4A INPUT1O3DATAPOINTER 576E

EDACROUTINE 0A33 INPUT105DATAPOINTER 5770

ENC 5777 J 5762

ENCRYPT 0937 LCT 09EO

ENCTEST 0904 LCT1 1685

ENDLOAD 3833 L[NECOUNT 468D

EOMTEST 13E0 LOADADR 37AI

EOMTESTI 3D3F MEMORY 7400

ERRORHDR 039A MJF 5778

GC 08BD NJTl 093E

GC1 1614 MJT2 OAC7

GCIPOINTER 578C MODE 5779

GCIRESET 2960 MODEERRORI 2A08

GCISTORE 5C23 MODEMIOCTLIPOINTER 4632

GPOLLBUILD1 3C92 MODEMIOCTL2POINTER 4634

GTI 2278 MODEMOUTPUTCOMPOSEI 1700

GTABLEBUILDI 3548 MODEMOUTPUTCOMPOSE2 1783

GTABLEDUMPI 34CI MPUCINUMTEST1 2824

GTDHEADER 0362 MPUIOCTLIPOINTER 462E

1 6662 MPUIOCTL2POTNTER 4630

11 575A MPUTABLEBUILD 0E58

INITIALMSG 0461 MSGCOUNT 6534

IPLTEST 1915 MSGCOUNT1 4E5E

IPOLLI 04BF MSGDELAY 579E

IPOLLII 087C MSGOVERDELAY 4672

IPOLL10 15A8 N 577C

IPOLLI011 15D4 NC 5786

INPUT3DATAPOINTER 5766 NCIHEADER 02CD
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Table 6-2 (continued)

Name Location (Hex) Name LocationJ~x

NCIPOINTER 5790 OPOLLI 13BB

NCIRESET 2945 OPOLL101 3DlA

NCIST0RE 5AA2 OUTi 468A

NCITEST OCC8 OUTCHAR 148C

NOCOMSUPLOADI 29FD OUTCHARi 3EA7

NONTDMDELAYI 3DF6 OUTCOUNT 6666

NONTDMDELAYSET 1CD2 OUTFLAGl 1680

NONTDMMSGDELAY1 466C OUTPUTCOI4POSE 16CF

NONTDMPOLL 0622 OUTPUTMiATAPOINTER 576A

NPOLLBUILDI 3C12 OUTPUT101DATAPOINTER 5772

NRBHEADER 02E1 OUTTABLE 666B

NRBLOAD OF9A OUTTABLEI 4F8A

NT1 2201 OUTTABLEBUILD OE64

NTABLEBUTLD1 339B OUTTABLEISTATUSTEST 05E9

NTABLEDUMP1 3314 OVERFLOW1 2847

NTDHEADER 0343 OVERFLOW2 284c

NTDMDEIAYH 467C OVERFLOWHDR 03D9

NTDMDELAYL 467E PCIREADER 0241

NTDMEDACTABLE 464F PCIPOINTER 5784

NTDMPOLLINTERRUPTFLAG 4686 PCIRESET 292D

NTTHEADER 02F5 PCISTORE 57AO

NTTLOAD 1278 PCITEST 0B43

NTTILOAD1 200A POLLDUMPBUILD1 372F

NTTLOADEND 1348 POLIDUMPHDR 03F4

NTTR1 2CEB POLLFLAG 4683

NUMGC1 577E POLLINGMODETEST 05FF

I","!C I 573r~ POLL.INTERRUPT IC5B

*"T~iCI 5732 POLLMODE LBB4

IThINMRCI 5733 POLLMODEERROR 0550
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Table 6-2 (continued)

Name Location (e)Name Qi on_&

POLLMSGCOMPLETE 0580 PTABLEBUILDI 3042

POLLMSG COUNT 464C PTABLEDUMP1 2FBB

POLLMSGOVER 0410 PTICOUNTI 73FE

POLLOVERTEST 0558 PTDlIEADER 030A

POLLPOINTERI 73FC PTTHEADER 02E5

POLLSLOTIH 463B PTTLOA) OFF3

POLL SLOT 21 46 3C PT1TLOADI lE 3D

POLLSLOT3H 463D FTTLOADEND 10C2

POLLSLOT4H 463E PTTRI 2B45

POLLSLOT5H 463F QVIT 3FAB

POLLSLOTbH 4640 RC1IHEADER 02C9

POLLSLOTIL 4641 RCIPOINTER 578A

POLLSLOT2L 4642 RCIRESET 293E

POLLSLOT3L 4643 RCISTORE 5921

POLLSLOT4L 4644 RCITEST OCOS

POLLSLOT5L 4645 REPOLLFLAGCOUNT 4657

POLLSLOT6L 4646 REPOLLTEST 0572

POLLTABLEI 6E3B RETRANSMITFLAG 4676

POLLTABLEBUTLD1 3B34 RETRANSMITFLAGSET OMAD

POLLTABLEDUMPI 36B1 RPOLLBUILDl 3B96

POLLTABLEDUMP2 366E RRBHEADER 02DD

POLLTABLETX 3A3E RRBLOAD OF41

1P0LLTABLETXFLAG 4685 RS232FLAG 4637

POLLTTRl 2DBE RS232GC1 161D

POLLK'"IT 0530 RS232INPUTI 15B9

PRBHEADER 02D1 RS232MODESET IABD

*PRBLOAD MEB RS232OUTCHAR 14BI

PROGRAMSTART 0007 RS232SPACETEST 1427

PT1 2114 RT1 218BA

58



Table 6-2 (concluded)

Name Location (Hex) Name Location (Hex)

RTABLEBUILD1 31EE TCLK 466F

RTABLEDUMP1 3167 TCLKI 4673

RTDHEADER 0327 TCLKCNT 4671

RTTHEADER 02F1 TCLKCNTl 4675

RTTLOAD 1135 TCLKP 4670

RTTLOAD1 IF23 TCLKP1 4674

RTTLOADEND 1205 T DMDELAY ROUT INE 1 3DB 3

RTTR1 2C18 TDLMFLAG 4682

RXBUSYOVERRIDEI 3E60 TDMPOLL 0739

SHUFTDOWN 14C8 TDMPOLLINTERRUPTFLAG 4687

SHIFTDOWN1 3EC2 TD1MWOLLTXSLOT 4677

SLOT 467A TDMPOLLTXSLOTINITIAL 4649
'S SLOTCOIJNT 467B TRROl2E7B

SLOTGUARDTIME 4680 TFRERRORHDR 03B8

SLOTH 4678 TOTALNUMCI 5780

SLOTL 4679 TTLOADFND1 201

pSLOTREASSIGN i9AD TTRl 2A94

SPACE 577B TXSLOTINITIALH 4647

SPACEl 468C TXSLOTINITIALL 4648

SPACETEST 1401 WAITING 577A

SPACETESTI 03D5 WAITINGi 468B

ST 0916 WW 08A7

STARINSERT 0BlC XX 089B

STARTUPMSG 042E Ti' 15F2

TBLDIIlP 2EEI ZZ 15FE

TC 6664

TC1 575C

TCINITIAL 5794

TCIINITIAL 5796
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compilation of a PL/M source program. The two programs are known as
Pass I (PL/M-81) and Pass 2 (PL/M-82) of the PL/M compiler. They
are written in ANSI standard Fortran IV and are installed on the
MITRE TSO system.

The first pass of the compiler reads a PL/M source program and
converts it to an intermediate form on work files. As an option, a
listing of the input source program may be obtained during this
pass. Errors in program syntax are detected at this stage and
appropriate error messages are sent to the list file.

The second pass of the PL/M compiler processes the intermediate
files created by Pass 1 and generates machine code. This machine
code, which can be in either BNPF or hex format, may be loaded and
executed on the SBC 80/20 microcomputer, on the Tektronix 8002A, or
simulated using INTERP/80, a cross-simulator of the 8080 micro-
processor unit. It may also be used for programming ROMs. Pass 2
of the compilation process can produce a symbol table and mnemonic
listing of the generated machine code. Errors detected during this
phase will be reported in the list file which is produced.

Figure 6-4 illustrates the overall file structure and flow of
program execution of the PL/M cross-compiler available at MITRE.
For a complete description of the PL/M-80 2-pass cross-compiler see
reference 4.

The run-time organization of the memory storage allocation for
a compiled PL/M-80 object program is shown in figure 6-5. Memory is
allocated in three sections:

1. Instruction Storage Area (ISA).
2. Variable Storage Area (VSA)
3. Free Storage Area (FSA)

The ISA is occupied by the machine code generated by the PL/M
source and variables declared in DATA declarations.

The VSA is located above the ISA, and contains (in order of
decreasing address):

1. Variables, other than DATA variables, declared in the
PL/M source. They are arranged in order of declaration.
ADDRESS variables are not aligned.

2. Compiler generated temporaries (i.e., workspace used in
the object program, but not explicitly declared).
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3. The stack. The size of the stack area is determined by
the compiler, unless explicit overrides are used.

The compiler will normally locate the VSA directly above the
ISA. However, the compiler user may specify the first page of
memory of the VSA explicitly. (A page of memory contains 256
bytes.) This may be used, for example, to ensure that the VSA is
located in RAM for a system that has both RAM and ROM.

FSA is the area of memory above the VSA. The PL/M identifier
M MORY may be used to reference the FSA.

6.3.3 INTERP/80 for the 8080 Microprocessor

An INTERP/80 program available on the MITRE TSO system provides
a software simulation of the Intel 8080 CPU, along with "free form"
execution monitoring commands to aid in system software development
for 8080-based microcomputers.

INTERP/80 accepts machine code produced by the PL/M 8080 cross-
compiler, along with execution commands from a time-sharing
terminal. The execution commands allow manipulation of the
simulated system memory and the 8080 CPU registers. In addition,
operation and instruction break-points may be set to stop execution
at crucial points in the program. Tracing features are available
which allow the CPU operation to be monitored. INTERP/80 also

ZN" provides symbolic reference to memory storage locations as well as
numeric reference in various number bases. Some of the commands
available in INTERP/80 are presented in table 6-3. For a complete
description of INTERP/80, see reference 5.

6.4 TEKTRONIX 8002A SOFT'ARE DEVELOPMENT SYSTEM

The heart of the Tektronix software development system is the
Tektronix 8002A microprocessor laboratory. The system architecture
of the Tektronix 8002A centers around three microprocessors
incorporated into circuit card modules. The system processor, using
TEKDOS operating system commands, controls system activity such as
organizing, storing, and retrieving system and user programs on the
disc drives, executing the text and debug programs, supervising the
emulator processor through separate debug hardware, and directing
all I/0 activity for various system peripherals such as the flexible
disc unit, the system terminal, and a line printer. See figure 6-6
which shows the 8002A microprocessor laboratory used in conjunction
with the Intel SBC 80/20 single board computer.
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Table 6-3

IN'TERP/80 Commands

Command Function

LOAD Causes symbol tables and code to be loded into
the simulated MCS-80 memory.

GO Starts execution of the loaded 8080 code.

(NO) INTER Simulates an 8080 interrupt.

TIME Sets and displays the simulated 8080 cycle counter.

CYCLE Allows the simulated CPU to be stopped after a given
number of cycles.

(NO) TRACE Enables tracing feature when particular portions
of the program are executed.

(NO) REFER Causes the CPU simulation to stop when
a particular storage location is referenced.

(NO) ALTER Causes the CPU simulation to stop when the contents
of a particular memory location are altered.

CONV Displays the values of numbers coverted to the
various number bases.

DISPLAY Displays memory locations, CPU registers, symbolic
locations, and I/0 ports.

SET Allows the values of memory locations, CPU registers,
and I/0 ports to be altered.

BASE Allows the default number base used for output to be
changed.

(NO) INPUT Controls simulated 8080 input ports.

(NO) OUTPUT Controls simulated 8080 output ports.

PUNCH Causes output of machine code in BPNF or hexadecimal
format.

END Terminates execution of an 8080 program.
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The emulator processor, a system option for each microprocessor
the 8002A can support, is controlled by the system processor. Via
the debug module hardware, the emulator processor performs two
functions. In emulation mode 0, this processor executes the user
program so that run-time and logic errors can be detected before
actual software/hardware integration begins. In emulation modes 1
and 2, the emulator processor, operating in conjunction with the
prototype control probe, provides the capabilities for complete
software/hardware debugging and integration. The control probe
plugs into the microprocessor socket on the prototype circuit board,
thereby enabling the emulator processor to take the place of the
actual microprocessor that ultimately is installed in the user
hardware. In emulation mode I, the emulator processor executes the
user program under supervision of the debugging system in program
memory and memory mapped to the prototype. I/0 and clock signals
are also available to the user hardware. In emulation mode 2, the
emulator processor executes the user program fully in the prototype
hardware with all memory, 1/0, and clocking functions made
available. The debug system, however, still maintains control of
the emulator processor.

The third microprocessor, the assembler, runs the relocatable
macro assembly program when the TEKDOS assembly command is invoked.
Upon completion of assembly, assembled object code is stored on disc
memory in hexadecimal format. The assembler performs its function
for each separate microprocessor supported by the 8002A with the
installation of the appropriate assembler software.

Other circuit card modules within the 8002A provide supporting
software and hardware functions. The system memory contains 16K
bytes of dynamic RAM and a bootstrap loader resident in 256 bytes of
ROM and is accessed only by the system processor. The system memory
is automatically loaded with the resident portions of TEKDOS each
time the 8002A system is powered up. It also provides buffer space
for all I/0 activities.

A maximum of 64K bytes of program memory resides on separate
circuit-card modules within the 8002A mainframe and can be accessed
by the system processor or the emulator processor. Program memory
is used by the system processor as a text buffer during text editing
sessions and is available during user program execution as a storage
area in conjunction with the emulator processor. The feature of
separate system/program memory structure allows the system memory to
maintain its integrity at all times should the program crash for any
reason, thus allowing the operating system software to remain
intact.
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System components within the 8002A are joined by a common
system bus which is divided into a system side and a program side.
The debug module provides the hardware interface between the system
and emulator processors while the system communications module
provides EIA standard RS-232C interfaces for all peripheral devices
except the dual flexible disc drive unit and the associated system
terminal.

Storage of about 660K bytes on dual disc drives (330K bytes per

single-sided disc) is available as the mass storage medium for the

8002A. The drive unit communicates directly with the system
processor module through an interconnecting cable.

The real-time trace module, an eight-clip test probe, and the
data acquisition interface panel make up the real-time prototype
analyzer of the 8002A. The module provides a high-speed buffer
memory capable of retaining 128 data words in a dynamic fashion.
Each acquired word, composed of 48 bits, contains 16 address bits,
eight of 16 bits from the system bus, and eight data bits from the
test probe. An additional eight bits identify the type of cycle
such as read, write, I/O memory, or instruction fetch. The module
also contains the controlling logic circuitry for utilizing the
analyzer's command repertoire. The test probe itself is an eight-
pin, high-input impedance device which may be connected during
emulation modes I and 2 to any locations on the user prototype
hardware. Fixed TTL or variable threshold levels are switch-
selectable on the interface unit, with acquired data buffered by the
probe and then fed to the real-time trace module via the cable
interface. Data acquired by the trace module and the eight channels
of externally acquired data are thus subject to the same TEKDOS
command set of the 8002A. Finally, two BNC connectors on the data
acquisition interface can also be used to trigger a logic analyzer
or scope, thereby allowing greater trouble-shooting capability of
prototype circuitry during program execution while maintaining
debugging control through the 8002A.

The PROM programmer within the 8002A can support two PROM
programming options, one for 1702A PROMs and one for 2704/2708
PROMs. Each option consists of the appropriate plug-in circuit card
and PROM programming software to supervise and control the transfer
of user programs between program memory and the PROM chip.

-Interface to the PROM programmer is on the front panel of the 8002A
system mainframe, via zero-insertion-force sockets.

The ability of the 8002A to communicate with external host
processors provides the flexibility of writing software externally
to the 8002A and downloading either source program or source code.
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This is particularly useful when high-level language support is
separately available, as is the case on the MITRE TSO system.

In summary, the 8002A is a complete design tool for software
development to eventual software/hardware integration. Its powerful
operating system software, TEKDOS, performs all utility routines,
maintains the debugging system, provides emulation support routines,
and controls the PROM programmer. The 8002A can support a variety
of currently available 8-bit and 16-bit microprocessors and offers
full prototype test and emulation capability at three progressive
levels.

'7
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SECTION 7

CONCLUSIONS/RECOMMENDATIONS

The results of the improved polling project described lead to the
following conclusions and recommendations:

* Microcomputer interfacing techniques offer a powerful technique
for simulating new AFSATCOM satellite terminal polling perfor-
mance capabilities.

* This successful microcomputer application was attributable to
availability and acquisition (where necessary) of comprehensive
computer hardware facilities and high-level language software
tools designed to support personnel having little or no back-
ground in microprocessor-based techniques. Without these facil-
ities and tools several additional personnel, particularly ex-
perienced programmers, would have been required.

* Polling improvements using existing AFSATCOM terminal interfaces
via MPU software-only changes appear to offer significant new en-
hancements to a large segment of the AFSATCOM user community.

0 Providing an on-line access to demonstrate these potential capa-
bilities "to AFSATCOM users without the need to modify either
AFSATCOM hardware or software has proven to be cost-effective.
This concept should be pursued in accordance with the follow-on
demonstration objectives/plans described below.

* The microcomputer concept and approach described appears to also
lend itself to other similar applications. The fully established
facilities and proven software support tools for AFSATCOM at
,ilTRE-Bedford should be used in the assessment of future
terminal upgrades.

* The feasibility of serially adding microcomputer hardware to an
existing AFSATCOM terminal for achieving growth capability has
been demonstrated. With further development and suitable quali-
fication of this additional hardware, modifying existing MPU
software may be unnecessary.

The microcomputer system as presently configured is capable of
operator interface via the RS-232 serial I/O port of its internal
SBC 80/10 computer. Using this port, a Texas Instruments Model 765
Intelligent Terminal and a Lear Siegler ADM-3A cathode ray tube

69



(CRT) terminal were successfully interfaced, both locally and over
telephone landlines, using a Bell 103J modem. Thus, a remotable I/0
capability has been provided with commercial off-the-shelf hardware.
The use of such a remoting capability makes future demonstration
testing of polling improvements possible from any location having
access to a telephone landline circuit and avoids the need to
physically relocate the breadboard microcomputer from its interface
at MITRE-Bedford to its collocated AFSATCOM Type 12 CP terminal.

Specific follow-on demonstration and evaluation objectives are
derived from key issues related to incorporating polling
improvements into the AFSATCOM System. Some of these objectives
are:

0 Evaluate the operational suitability of improved polling
capabilities.

0 Evaluate the enhancements resulting from improved polling
in relation to performance of the AFSATCOM mission.

a Test and evaluate the effectiveness of the improved polling
capabilities, including the operator-terminal interface, in
passing message traffic between terminals netted in various
polling modes.

0 Test and evaluate the adequacy of the microcomputer
hardware/software to support the overall objectives.

a Demonstrate the potential role of improved polling capabil-
ities to all concerned agencies, using hands-on hardware/
software.

* Develop a successful test-bed for simulating future AFSATCOM
hardware/software polling improvements and for investigating

other related areas.

0 Obtain data and operating experience for an eventual upgrade
of the AFSATCOM operations concept.

The improved polling test objectives cited will be fulfilled through
three test categories. These are:

* Demonstration of functional interface capabilities

* Terminal performance tests

* Network tests
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The first category will show the basic interface capabilities

and ,nherent limitations of the as-designed microcomputer
hardware/software in the AFSATCOM environment. The second and third
categories will quantify the effectiveness and suitability of the
polling improvements at the terminal and network levels and obtain
an estimate of actual polled network behavior in an operational
environment. This follow-on demonstration can be conducted using
the microcomputer hardware/software and the AFSATCOM Type 12 CP
terminal located at MITRE-Bedford. This demonstration can be
performed jointly by MITRE and Air Force personnel.
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APPENDIX A

BASELINE DESCRIPTION OF THE AFSATCOM ROLL CALL POLLING MODE

All Air Force Satellite Communications System (AFSCS) terminals
can provide two-way teletypewriter (TTY) record communications using

frequency shift keying (FSK) modulation at a 75 bits per second (b/s)
serial rate over standard ultra high frequency (UHF) channels. The
Roll Call Polling mode is one of four modes possible on the narrow-
band FSK channels; the other modes are Random, TDM-l, and TDM-2.

A.1 ROLL CALL POLLING SYSTEM

Polling may be conducted on either half-duplex or full-duplex
circuits and requires both a Net Control Station (NCS) and network
discipline. The NCS transmits Poll Call messages to each pollable
automatic send/receive (ASR) unit in the network. Each ASR, when
polled, is given a 30-second period of time in which to transmit a
precomposed response to the NCS. When individual ASRs are in the
poll mode, they are inhibited from transmitting unless they are
polled.

Roll Call Polling is initiated by a command post (CP) terminal.
* Force terminals reply through use of a stored message buffer in the

ASR containing the previously prepared response. Poll inquiry is
then possible when the polling function is selected at the ASR
device.

When the CP message-processor generated poll inquiry is detected
at the polled terminal through use of a unique code sequence
peculiar only to that particular terminal or ASR, the precomposed
message is transmitted back to the CP terminal. Roll Call Polling
is structured so that the CP NCS queries each terminal in the polling
net in sequence and each polled terminal replies only upon detection
of its own unique code.

*s The Roll Call message from the CP NCS is unclassified and
structured as shown in table A-I and table A-2.
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Table A-i

Roll Call Message Format

UUU, SOR, N, A1, A2, A 3, ETX

Address Characters* where N = variable mode character**

Address Header

* A 3 designates the particular super group.

A2 and A3 designate the particular group.

A and A2 and A 3 designate the particular member.

** The mode character found in the message address header is
signified by the variable N representing address header codes.

Selective Inquiry message structure is closely related to Poll
Call message structure and differs only by the change to the
variable found in the mode character.

The address portion of Selective Inquiry messages is similar to
the Poll Call message and consists of an SOH character denoting
start-of-header and signifying that the next four characters are an
address header. The first character following the SOH is the mode
character whose codes are represented in table A-2. It should be
noted that only when the mode character is 0 does it denote that the

message is a Poll Call.

Table A-2

Address Header Codes

I
N = Mode Function

- 0 Poll Call

1 Super Group Call 1
2 Group Call Selective Inquiry Modes

3 Individual Call
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An All Call mode, denoted by no address header, is accomplished
by omission of the SOH designator, the mode character, and the three
address designation characters.

The three address designator characters (second, third, and
fourth characters following the SOH) use three hexadecimal digits
(0-9, A-F) for Al, A2 , and A and result in 4096 possible addresses.

Each pollable device in the network must have a unique
programmed address. This address is manually inserted into the ASR
via thumbwheels and must be part of the Poll Call message. If there
is a match, the precomposed message will be transmitted as a Poll
Response message with an unclassified message structure, as follows:

UUU, SOH, F, A1 , A2, A 3, message (if any), ETX,

where F is the mode character indicating that the message is a Poll

Response.

If there is no match, the Poll Response message is not
transmitted.

A.2 CP TERMINAL POLLING

The message processor unit (MPU) within the CP terminal can
accommodate four poll groups, with each group containing up to 16
members for a total of 64 members. Members of any one group are
restricted to the same combination of second and third (A and A )
address characters. Two polling commands are defined. Oe command
causes all members of a single group to be polled. The other
command causes all members of all groups currently defined to be
polled.

Upon reception of a polling communications supervisory (COMSUP)
command from an ASR, the MPU transmits a poll request message
sequentially to each member of the group, waiting 30 seconds between
requests for replies. A poll response is timed out if not received
in its entirety within 30 seconds. The MPU will automatically
change the individual address character (A1 ) designating a member of
a group with each successive poll request message according to the
stored poll table in the MPU. This poll table can be either entered
or changed by COMSUP commands, which provide for the dynamic
definition and maintenance of up to four concurrent poll groups.
New groups can be added, existing groups deleted, or individual

members added or deleted from existing groups. See table A-3 for a

listing of COMSUP commands applicable to polling.
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Table A-3

COMSUP Commands Used in Polling Operations

COMSUP Command Description

1) PATG gg [ii1 ja .. ] _c ADD TO/CREATE POLL GROUP

2-character group identifier where

all alphabetic characters are upper
L gg = case. Characters for "gg" must be

selected from the hexadecimal group

0 through 9, A through F.

I Optional 2-character line mnemonic
=Jto poll on; the line mnemonic is

1 specified only when defining a new
group.

'Aircraft identifier (one to eight
characters may be specified in one
command). All alphabetic characters

a are upper case. Characters "a" must

be selected from the hexadecimal
group P through 9, A through F.

2) PDE. gg Ljal c DELETE FROM POLL GROUP

2-character group identifier where
gg = tall alphabetic characters are upper

case.

Aircraft identifier (one to eight
characters may be specified). If
none is specified, the entire group
will be deleted. All alphabetica = characters are upper case. Charact-

ers for "a" must be selected from

the hexadecimal group 9 through 9,
A through 9.

3) PPLG gg c POLL GROUP

2-character group identifier where
gg = fall alphabetic characters are upper

case.I
4) PPAG c POLL ALL GROUPS

4
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Table A-3 (Continued)

Notes

The group tables are built and maintained dynamically in
response to operator commands. A new group will be defined as a
result of an ATG command that calls out a group not already in the
tables. Members in a group are identified in the ATG and DEL
commands by three characters; the last two characters of a group
member identifier are the same as the group identifier. When all

group tables are in use, the form of the command used for defining
up to four groups at any given time will be rejected by the MPU.
Another form of the command is available for use in subsequently
adding additional members to an existing group. Attempts to add a
member already in the group will cause the entire command to be
rejected.

For the command used to delete individual members from a
polling group, the entire command is processed and all identifiers
are validated by the MPU before the group table entry is modified.
Any error detected will cause the entire group to be rejected.
Another form of this deletion command is available for use in delet-
ing an entire group and releasing the associated table entry. It
should be noted that the first form of this command can also result
in the group table entry being released if all its members are

released.

Each member is polled by building a Poll Call message containing
the group and member identifiers, then queuing the message to the
MPU output line associated with the group.

When the Poll Response message is received, it is verified and
forwarded to a high speed printer with the prefix POLL RESPONSERX. The next group is then polled and the process continues until

the entire group has been polled. If no response is received from
a particular member within 30 seconds, a print-out alarm is generated
to indentify the group member who failed to respond. A received
response from a terminal not polled (e.g., address of responding
terminal does not match that in the poll request message) results in
the message being intercepted. forwarded for printout on the high
speed printer, and a POLL RESPONSE ER interrupt message being
printed out along with the Poll Response. See table A-4 for a
description of the MPU Status/Alarm and Intercept Messages for
polling.
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Table A-4

MPU Status/Alarm and Intercept Messages

Condition Status/Alarm Message

1) GROUP XX POLL COMPLETE PLC XX COM
XX 2 hexadecimal digits,
a group identifier.

2) ALL CROUP POLL COMPLETE PAC COM
Processor has completed
polling all previously
defined groups.

3) NO RESPONSE TO POLL POLL RSP T/O
A time-out has occurred on
a particular member.

Reason for Intercept IntCrcept _tessage

4) Poll Response from POLL RESPONSE EP
station not polled

5) Poll Response received POLL RESPONSE RX

Note:

MPU-generated Status/Alarm messages are prefixed with a date-
time header and a line identification mnemonic which indicates the
source of the message.
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A.3 FORCE TERMINAL POLLING

As a member of a poll. the Force terminal pollee must dial his

proper address into the ASR thumbwheels, enable the address

recognition switch on the ASR, and press the poll XMT button once.
Whenever the ASR receives a message header of the format following
the UUU consisting of:

SOH, P, AI, A2, A 3

where

A1 , A 2 ' A3 is the ASR address,

the ASR will automatically transmit whatever is in ASR storage up to

the message length selected, each time the ASR is polled. If a
change to the Poll Response message is desired, the operator must

press the compose and edit button and make the changes, thereby
taking the particular ASR out of the automatic poll response mode.

Thus. poll responses are inhibited while the Poll Response messages

are either updated or revised. After update, the poll XMT button
must be depressed again to return to the poll. Both Poll Call and

Poll Response messages should print out on the pollee's ASR. In

addition, any text attached to the Poll Call message will not be

printed out by the pollee's ASR, regardless of model ASR (i.e.,
120Az 120B: 129, Mini-I/O). In actual operation during an

automatic poll request, the model 120A ASR prints nothing; models

120B, 129. and the Mini-I/O print only the poll message (five

characters described above) along with the ETX (whenever it occurs).

A.4 OTHER MPU-EQUIPPED TERMINAL POLLING

An MPU-eauipped terminal can also be polled as described above

but is limited to a shorter Poll Response message because of the

message transfer technique inherent in the MPU-equipped terminal.

Since data are transferred from the modem to ASR on a message-by-

message basis, the complete Poll Response message is transferred

into the processor from the ASR before going to the modem. To stay

within the CP processor poll-out time of 30 seconds, the maximum

length of a Poll Response message from P processor equipped terminal

* is 130 characters.
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APPENDIX B

PL/M-80 SOURCE CODE

/4 III .LAlA - MCL : VERSION 1 -10 JULY 80 0,00000500

/0 . D A DI A - FCb 1: VERSION 3 - 10 JAN. s0o 0 00001000
/00/ 00002000

/0 jkhOVEE IOLLING C0F SUI, COMMANDS 0/00003000

/* thAvit CHEC~lb MODE ZWR!SAbClXXI 0 00004.000
115(IArLl ChEC?1IN hODE ZNRISAbCOXXX 0,00005000

,0 iCl 7AILE CHICI Zk1R!CAbCAAA1 0 00006000
lob ECI !AvLE CHLCIIN ~N R!DAbCBBBI 0 00007000

bCI.0 iAA Lt CHECKIN ZNR! EAbCCCCO 0/ 0000800
/9 tC I '.A.,L C.4LCI ZN4! bAbCDDI oov0L09u00
/0 ib3uN.irl TAELk. LOAU lJhi! 1ALC .. .. 0 00010000
/0 i LLflst1 lAkLi LOAD Zl.H!2AbC .... 0 ~ 00011000

/0 .i-rhAlIC TAbLE LUAD ZNX !3 A LC. . .. 0, 0L12UOO
/ -.iALIE CC1 SLF MSG PRINTOLI Zhk!4ADCO 0 ~ 0001300

tNL1Atlk COn.SUP ItSG kPhINT0LT iNRd4ALC 0 JUC1&.000
/0 k-lklTlALIZI iCl TABLE Z1.H!fAbC 0 ocli5uJOO
/0 ;s-:1.7ALIZI ibCI TAbLL Z1.H!GAibC 0/ 00lbUoo

Eif.-!N1IlAL;ZL NC03 TABLk ZWNHAL'C 0, OO700u
,. kI-l N I IA LIZ E L-Cl TA BLE 2 hit! AAk'C /v dJlbooo
/0 .kujry OnECKIN TABLE ThA NSk ii, Zhh! TAbCxxYZ 0/OOL19COO

fU LTIL LhFC~iN TABLE TRAN-kft Zhh!TACYXYZ 0 ~ JO02003ii
N01L-1i..kiiC Cr.LLKIN. TAblE TtqAt.SFER ZNH!TAbC3IYZ 0,c 3010O0
P'.I.L 1ALLE ThANSFEk 2wrdABCTXYZ 0, 302000

/0 jILL e, -JINICUT PO3,L TAbrlf ZNh!MAbL 0002.3000
,0 uLL 1ILt KiINTCLT (LOCAL u~.iYj ZNX!UAbCZAYZL 0/000,4.000

,0 jl.. !ALLL F I1TUUT (F.E!OTi ALL-CALL) Nh!UAbCZX12N 0 00015c00
lhIiNIt IAFi.E PNIISTOUl ZNII!UAbCPXYZ *'00026000

U0.~LTlNE TArLL IRINTOUT ZNN!UAEBXYZ 0 0g0C0u
/0 NU-TiAy11C TAbLE FAIWTOUT Z1.R!UABCQXYZ 0 002aO0
/0 j I Ab-LI FNINTOUT kNHdUAbCOxlz *o 0cd9000

/0 G.. tA~( SINGLE PO0LL) ZN.1IJAbCIS 0 00030000
ic0 tCL jALE (MLLTAPLE POLL) ZNR!JAbC1M 0,00031000

/0 L LISALLE (SINGLE) ZNI.!JAbC0S * ~ 0003200
IQ- j.. %ItkPI4CT ENABLE (NUN-1IlP) Z h ! LAbC 1U 0/ 0003300C

iN ivL .01k.~IUiT EhAkLE (TLP) ZINdLAbco1 0/ 00034.0G0
,0 1 0 1 L 1 N7bhLb 2i ENABLE (TLP, 6 SON-TLJM) kR!LAbC11 0 30035000
/0 kUlL ;NEE1.HUiT DISAbLE (TL~l G ,iON-T0r) ZNR!LAbCOO *,U0036000

, 1, ur 1 , YL CtifC91 N TALBLE DEL f I IN zw~h~k:Cp01 O~ U037000
/0 ISL CHECVIN IAbLE rELL1..t. ZNH!NAbCbiJ / 000ib~oO
/S N. -IA?FlC Cr.L(.KIN TABLE LILY10% ZNH!hA!C§01 0 OC0039000

LA(.,CUt -hkCK1k lAtbLE DELEIXC% ZbR!%AbCGOI 0, 004.0000
Ffr hI,!bA(K 1, iOLL SLUT WEASSICSFINT ZNII!OAjC ... .. .. ...... / 0004.1000

k0 ' AC kNAl-LE (AC-N-TDM) Z h R AhC1 0 000'.2000
.,0 EAC [i:,AkLE 0NN-TCM, Zhk!PAbCO /000C43000

?.0 SA6 ThANSPMISSION DELAY (sLN-TiM) Zhi.!KAbClfJ 0/ 00044.000
/0 kALL~ ALL 7tIlS LF IIESSAGiS ZNR!VArCO 0/ 0004.5000

/0 k~i~DNON-LOMSUP MSG3 .hLN P~ULLING ZldfVAbC1 0/ 004.600
/0 LIrkAlL ALL bON-CUMS'F P-.SAGES ZNh!VAbC2 0/0004.7000

/0 aI.jP' ik.ESAI.T (NEL-lL 1MI lROCLaSbl') ZIbk!hAbC 0/0004.8000

/0 lS3. !N.llKJALE ENAbLE(l)/LISABLE(U) ZNRflQAbC1 0 0001.9000
/0 rILirLhc(kE!5LN ALLESS CHANc,1 Zhli!lAbCCAb 0/00050000

/00/ 0005 1000
/00/ 00052000

/0l 0/ 000,53000
*/0 1) ALL Lu?'SUF P.SU-S hE ,UlhE "..Nh!" FO..LOhEL BY AT LEAST *O 0004000

/0 usE riJLL CHAIIACTE. IMMELD1ATiLl AFTE. THE "I /00055000

/4 i) I..U ETX'S AL PART Of THE CLPSUP MSG 50171 * 0 00056000
/0 3) "XY," is. INLICAIIVE ON) A hE).IDECI"AL DESTINATION ADRESS $0, 00057000

/0 .)"ABC" IS INDICATIVE CF TI-.! IlITIALIZLD ADDRIESS OF THE 0/ 00056000
~0 MICa'L,#lhuClSSrl.; THIS IS A c.CMSUP VARXAbLE IN. ITSELF. 0/ 00059000

/00/ 00060000
CL~lUT LSCI~PTIOS 0/00061000

'0 ISPLT-/ LPT EC1PIN 00062000
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/9 INPUT 1 - CHAR READY FECA HODER 4/ 00063000
/9 INPUT 101 a CHAR REALY FROM MFU 4/ 00064000
/0 INPUT 2 a CONTINUE PbOGAAR */ 00065000
/4 INPUT 3 - CHAR FROM O Ot a/ 00066000
/9 INPUT 103 - CHAR FROM hPU 4/ 00067000
/4 INPUT 5 - SPACE FOR OUTPUT TO RPU 4/ 00070000
/4 INPUT 105 - SPACE FOh OLTPUT TO MODER 4/ 00071000
/0 INPUT <7>: 230 (E6H) - CLOCK FOR MICROPROCESSOR 9, 00072000
/0 INPUT <107>: 229 (ESH) - CLOCK FROM RODER 4, 00073000

INPUT <9>: 228 (14h) - ECD SLOT INPUTS 9/ 00074000
/* 4/ 00075000
/4 ~, 00076000

/9 6253 PROGRAMMABLE COUNTER INPUT/OUTPUT 4, 00077000
/9 OLTiUl 220 (DCH) - LOAD/RLAD COUNTE 9O. 0 (8253) 9/ 00077010

tUTPUI 2i2 (DEN) - LCAD/HEAD COUNTER NO. 2 (8253) 9/ 00078000
/J UTPUT 2i3 (DFH) - WEIII MOLE WGiIL/bO-OP(3-STATE) 9/ 00079000
/ Vl 00060000
/9 OUTPUT I - DATA TO 9PU 9/ 00061000
/# UTFUT 101 - DATA 70 XLEL 4/ 00062000
/9 CUTiU1 2 - DIAGNOSTICS ./ OOCb3000
/9 OUTPUT 4>: 233 (E9H) = PAkITY DISABLE TO MODEM 4/ OOOb64000

AND 1/O CHIF RESET 4/ 00Osoo
/9 OUTPUT <k>: 234 (EA) = $I ENABLE TO MPU $/ 00066000
/ OUTEUT <10o>: 235 (EM8) - I/0 TX LNAdLE TO MODEM */00087000

AhE RE CLOCK ENABLE TO MPU 9/ 00068000
/44/ 00069000

/ h52 32 IhPUT/OLTiLT 9, 00090000
/$ OUTPUT 237 (LDH) - CLNIROL wORD (CPU TO USART) $ 00091000
,9 OUTPUT L36 (ECH) - LAIN (CPU TO USANT) 9, 00092000

• 9/ IREUT ,37 (EDH) - STATUS WOAV (USART TO CPU) 4/ 00093000
/9 2N1UT .36 (ICh) - DAIA |USAmT TO CPU) 4, 0009400
/4** 00095000
p4i 00096o00
,/90 00097000

/9 FIEPOhY ALDhLSES FLE I/( 9/ 00096000

/99/ 00099000
•/9 II~U11iADh : UO1 Oh 9/ 00100000
/ INPUI31AUR - OFF4 C 4/ 00101000

4 /9 CUTIUTISA N OfiCt 4/ 00102000

,/9 IPUTIOiSADk - CfLLH 4/ 00103000
/4 IN&U103iADR - LkkICH 9/ 00104000
/0 INiUT10SSAD. - GPPOCH 9/ 00105000
o/ OUTIUTICISACY - k CIuOH 0/ 00106000

/9 INPUISSADh - 0)04 00107000

/99/ 00109000

/9$/ 00110000
/9$/ 00111000

LECLANE (PhCOEAM$SSTAT, INITIALSMSG) LABEL; 00112000
/$ hS&i 1/0 CHIP INITIALIZATION 4, 00113000

/$ MODE CONTbOL 0/ 00114000

PROGkAn1STA'T: OUTPUT(237) - 79h; 00115000
/* 79h - C1ll 1CClb; (1-1 STOP bIT/1-EVEN PAiTY/1-PAkITY ENABLE 9/ 00115010

- /9 10-7 BIT CHAbACTER/OlulX BAUD RATE FACTOR $/ 00115020
/ COMMANL INSTRUCTION - ESET Q/ 00116000
CUTPUT(237) - 40R; 00117000

E/ PUDE INSTRUCTION 0/ 00118000
CUbTUT(37) - 79H; 00119000
/$ CORMAND INSTRUCTION - INITIALIZAT1ON 0/ 00120000
CUTPUT(237) - 17H; 00121000

/9 17H * 0001 01116; O-ENTER HUhl MODE/0INTLkNAL RESET/ 4/ 00121010

1/$ 0-&TS/1-LAbOR RESET/O-SLNL BREAK CHAR/i-AI EAbLE $/ 00121020
,/9 I-DTR(NOT) OUTPUT FORCEL TO ZERO/1.TX ENABLE 4/ 00121030

82

LII



00122000
/0 COKIIICL IA0BC INITIALIZATIONI (8255 # I COT~ROL ONLY.) 'I00123000

CIJTPUT(2J1) - 9311; 001244000
CUTPUT(235) - 90n1; 00 125000
CIJTFUT(233) - I0ON; 00 126000
OUTPUT(233) - ON; 00127000
GUTFUI (233) - 10ON; 00 128000

1*/ 00 129000
/0 CLNTHCL t.LGIST~lk IIITIALIZATICN 00130000
LELLAIIL MPUJ1OSCTL~I1P01hTER ADDRL5S INITIAL (OFFOOH); 00131000
DECLAtNk lPUSI0SCTLI bASLD HFUSIOXCTLISPOINTER BYTE; 00132000

MkiUIOSCTL1SPOIbTI, - UFFCO; -. 00133000
I1FU5IOSCTLI - 03H1 XCI. Offh; 00 134i000

/* ~/00135000
LCLAhNi PiUSIOICTL2SI-OINTER ADDRESS INITIAL ((OFF40H); 00136000
DLLLAI.L ?EIJliCSCT1.2 bASED MPUSI0SCILISPOINTEK bYrE; 00137000

MiUSIOiCTL2SPOINTE. - OFYLON; 00 138000
Mi'USIOSCTL. - 2FH XON Ufffi; 00 139000

/ * 00 1'0000
PIIUfIOSCTI - 43H1 101 CFF1I. 00 14 1000
J1FUSIOSCTL4 - 03H1 XOl OFFP,; 00 142000
MPU'SIOICTL1 - OCOH XCI. 011H:; 001443000

00144000
00 1'S000

L ECLA h L MU L LMI SCT L SPO1N TE N A L CN LS INITIAL (OF60011J; 00 1446000
LECLAI.I lOCMInIOSCrLI BASED M0CknSILSCTLSINITER BYTE; 0014.7000

r.LL0r.S1CSClIfPI.TER = 0lE0011; 00 146a000
11.irSICSC1L1 - 0311 101 (IF11; 00144900C

t*'I00 150000
LLAINk 1F0&.I1I0aCTLSiUIWTER ACLRLSS INITIAL (CVE4O11); 00151000

LiL.LAih rLLPII~oSCIL- bASED ll0DEPMSC$CTL2S'OIbTENl BYTE; 00152000
LfLMSIEC;L SPI.TEh a CIEJON; JO0 153000

rCDEMtICJClL2 - 2111 101 uJFH; 00 1544000
00 155000

MLLEMI~ICIC1L1 - 4431 XO1h (JFK; 0 ibOOC
lrL.AlI1CJCIL -03H XUA . )Fh; 00 157000
MLLIM1U1CICILI - OCOH XCI. OFFH; 00 1 b000

/ s 00150000

/0 1111. CT ILN FUN. DIVILE BY 124.0 (j(0 ilL) ON. 16-bIT LOUNtTEt. 8 2 *' 00161000
CLullI(223) - 0816m1; 00162000
LL.11.0 (idi) - 00811; 001It,3000
tib C1UT (222) - 04h1; 00 16'd000U

/* Ih±.TtUClIC,t. YON EIVIIIE EY '49t,, (75 rt.) LN (CUt. Ir. 0 0 , 001644010
Lu01101 (.23) - j6h ; 00 16'a020
U11'LT(,2G) -6211; 001644030
0011.1.1 4 2

L) -13h1; 00164040
/* lt.LSI 61VE 7S. L 300 111 CLOCK$ F1.CM b.70 MIlZ ON.-BOARD XTAL *,00165000

00166000
00167000

LLCLANL k ,J&$FLAG b116 INITIAL(C); 00168000
1'Si32SFLAG - 0; 00149000

DECLAhk j11.3iSSPACE)TEST, 14S23;$G02C1A, tS2J21IIPUT1, 00170000
tSi32SGC1. 6S232SflODESSEI) LABEL; 00171000

DECLANE (AL141, ArRL,. A013 ) BYTE INITIAL ('A'.'B','C') ; 00172000
ALt.1 - 'A'; 00173000
ALt., - '8'.; 001744000
ALN3. - 'C'; 00175000

VtLLAI.L(fOLLSSLTIM. POLLSSLOT;H, iCLLSSLoT31. POLLSSLOT4, 00176000
'uL$SSLCI5II. POLLSSLOT11. POLL151OT1L, POLLSSLOT2L, POLLSSLOT31., 00177000
I'CLLj$,L0 4L. POLLSSLOTSL, POLLSSLOT6L, TXSSLOTSINITIALN, 00170000

A 11SLfTI1N1!AIL. UN1SPOLLSTISSLCTSINITIAL) BYTE 00179000
l1.l11AL ('1',' 1', 2' * 3'.0'4'. ,' 1' * '99' * 7', '5', '3', '1,'0' '1,1) ;0 180000
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I-OL)S10~h *'P;00181000

POLL$5LOIIL - *11; 00182000
PO0LL$SLO72I1 - 11; 00163000
POlLSSLO12L - 191; 00 1814000
P0LLSSL0T3H - '2'; 00185000
kULL$SL013L - '7'; 00186000
tiLISL0V4H -'3'; 00187000
iOLlSSLOT4L - 151; 00188000
1P0LL$SL0TSH -* 1 00189000
1P0LLSSL0T5L - '3'; 00190000
ik0iLSSL0T61 - '51; 00191000
POLLSSLOT6L - 11'; 00192000
7kiSLOTSII.ITIALII - '0'; 00193000
1XISLOTSI)IITIALL - 41'; 00194000
IDMIPOLLSTXSSLOTSINITIAL * 4; 00195000

LLCLAht (CS3, CSII) bYTE; 00196000
LECLAHL (h'CLLlXmIT. f0LLSK0DESEREhOH, POLLSOVEbSTESI. IX, Yr, V4, ZZ. 00197000

ishPLLITEST. POLLSF SGSCOMPLLTE, OUTTAbLE1SSTATUSSTEST. 00198000
i'OLLINGSMlISTEST. AUTOS&'OLLShi'START, h0IiSTDMSPOLL, EDACSMOtZSSET, 00199000
ILriSPOLL. 1PCLLSTAbLESTX * frLLIhTERRUSPr.1LTEANSN1TSFLAG$SET) LABIL;00200000

0k.CLAht FOI0SISGSC0UNT ADDRESS IlNIIIAL(O); 00201000
kULLIMSGSC0JUNT - 0; 00202000

LLk.LAbE ITL,EDACJTAkLL(7) BYTE; 00203000
DLCLAIhE (iLCACS FLAG. k.EPO1LSFLAGSCDUNT) BlYk. INITIAL (0,0) ; 00204000

kIACSFIAL -0; 00205000
kLPvULFLAG5COUT - 0; 00206000

DICLAIAk (CCk'YPESLAT. CC 1SPRESEhT) ALOBESS INITIAL (0,0) ; 00207000
c-CCliLSENI *0; 00i0b000

CC laF kSENI 0; 00to9000
LLCLAI'i I lOLLlGI. GCcl OPOLLICI, iPOLL101i, 3IONSTDMSDLLAYI. POLLSIIODI.00i4100

CLLA11I UU1ihEl. EATSnSGSSET. 1CDEISOUTPUISCOMPOSE1, 002 11000
LCTI, 9,UIFLAGI. ECI9TLSTl, SPACETLS11. NO&STD1 SOELAYSSET. CIIAR4TI, 002 12000
CQMSUkLOAji1, CUICHAhl, N0C0MSUPLOALI , MXSbUSYSOVERRIDZ),lPOLLl) LAbEL;00113000
LLCLAhl 5hunlowh. shirITDOUNI. LCADADN, LMOLOAD, ADREIAN031 )LABEL 00214000
LECLAhL LiSUIFLAGI BYTE INITIAL(CIN); O0s 16000

LAT1SluiLAG1 - 014; 002ilbOOC
L&LILAIhk (CLifr, (Ll, 0IJ.AY1, ClK., CLAV2, CLIK3, 00217000

kLAij ) tbL IhITIAL (,00C.,);002 14000
LtCLAbsL (LLALN71. CLACNT2, CLI1Ch.I? ArONESS INIIIAL (0,0.0); 00il9000

c if;1 *0; 00220000
C.,l1 * 00221000
L..NcNT1* 00222000
LkLAY1 - 0; 00223000
CLKi *0~; o0ciu000

LLK3 * 0; 0027000

C *K 0; 00127000

LL I..; 00229000
LELLANY JbUIILNSCLLAYI, NONSTDMViSS.4ELAYI) ALON-ESS IkITIAL (48,300H1); 00230000

tGFFtb$DELAY1 I 48;00100

AhlNTDM$SSSDkLAY1 3*t' 0d3 1000
LLCLAbL' (ELACIl0UiIlh,0UT'UTSCCfUEi,EPTTSLLA01 ,CLLAYSCAL, 00233000

hTlI.LCAL1, bTTSL( 01l, TIILCALI.01ND) LAbLL; 0OA314000
LLCLAhk ( ICLK, TCLKI. ICLKCNT) iY;.t INITIAL( ,.0.U); 00;35000

idLA 0; 002J6000
U *h U; 00237000

ICLKCbl - ; 00238000

LECLAI.E (1r.G$.CNI.ADLLAY, TCLK1, ICiAPI, TCK:~)BYTE 00239000
lt.1:IALtbl-, C, 0, 0); 00240000

P!SGlOVEfiSLLLAY - b0h; 00241000
ICLAI * ;00242000
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ICLKCNI1 0; 0024uI000
DECLARL (RLEiRANSMITSFLAG, TDIISPOLLSIXSSLOT) BYTE INITIAL (0.1); 00245000

bETRANSRIITSFLAG =0; 00246000
I7fASF01LSTXSSLOT *1; 0024a7000

DLCLAh~k (SL0THSL01L.SLOTSL0TSCOUN1l) BYTE INITIAL (010,0,0); 0024a8000
!LOTH - 0; 00249000
SLOTL - 0; 00250000
SLOT - 0; 0025 1000
S.0X*COU.T - 0; 00252000

D EC L A 1 t (NlfLMLL A Y h, W TD ft DEIA Y L) A L L RESS I N IT IA L (0 ,0 00253000
M.ILA~TH 0; 00254000
N7LMDELAYL -0; 00255000

DICLARE SLCISGUARDSTIME ADDRESS IN1TIAL(20l); 00256000
SlCTSGUAEDSIHE - 20H; 00257000

LLCLAIbk (TLII.SILAG, POLLSFLAG, AU1O$fEP0LLSFLAG) BYTE IhITIAL('0', 0, 0);00258000
TLE'SYLAG 1 0.; 00259000
hPLILIFLAG *0; 00260000
AUIL0IFEi 01L*FLAG - 0; 00261000

DECLAihk (PLLLITAbLEI'IXSFLAG, MTD~1iLLLSINTERHUPTSFLAG * 00262000
TPC1PCL~lhThRUTLAG) BYTE INITIAL(0,0,0) ;00 63000

PC1111ABlEITXILAG - 0; 00264000
%~I0MPlSITERUPT$FlAG 0; 00265000
TLr.I0Ll3.ITEhdtUPT$FLAG C; 00266000

DECLAIFE ( C51, ChAib1, OIJT1 ' 00267000
0 A IT I NG I, SP~ACE 1, LIhECOU~l) frYTI. 00 68000

CA u ); 002b9000
*AlTIN.G1 - C; 00270000

bELLAFL CriISTUHI(2600) bYTE; 00z7 1000
4. LCLAI.L PSCOLPTl(15L) ADDRESS; 00272000

LLCLAht uUIIAbLE1 (2C00) BYTE; 00 73000
LLLLAf~l ( 11, TCl, OUTCOUNTICCIJ) ADDR4ESS Ih.ITIAI. (0,0,1,0.0); 00,74000

J -C; O0e7 5000
I1 I -C; 00276000
T. I 0; OOg

7
7OOO

OUICFCNT1 - 1; 00278000
ccl - 0; 00279000

LLCLAhl CSILATASPCI.TEN ADDRESS It1IIAL(OfFO0h); 00263000
LECLAf.h CSILATA BASED CSSDATASPOINTIR BYTE: 00 .'d000

4 CSIDATASEUIhTE - OFFOOH; 002bk'00
DLCLAHLk 1.iUT3UATASF0INTER ADDR.ESS INITIAL (OF'6OK); 00286000
blLLAhLIE I~UT3),LATA EASED INPUT31DAIASPOINTLR BYTE; 00207000

IAIU3IDATAIPOINTER -OfFu'CH; 00268000
DECLAbk lNkLT5fOATASFOIhTER ADRESS INITIAL (0FE00I1), 00269000
DECLAI.L 1NFUT $LATA EASED INPUT51LAIAlIP0ITER BYTE; 00;90000

lNiL.T5lDA7AlI0ITEB - OFEO0h; 002,91000
EAECLAj E CUItUI1SOATASPOINTER ADDRESS INITIAL (OFE4OI); C0~ 32000
LECLAhL CUIIUTJ1LATA BASED OITPUT1SLATASPOIhTLE BYTE; 00293000

LU1UT1LAAEP0INTER - OfE4LH; 00 94000
LECLARI. CS1iEZA7AIMINTER ADDRESS INITIAL (OFEOCh); 00295000

0DLCLANE Cs 1*ATA BASED C51SDATAII-OINTER BYTE; 00,96000
CSIATA$FCINTER - CREOCK; 00,97000

J DECLAhE lh fUT 1O34ATASPOINTER ADLFiSS INITIAL (OFEI4OI) ; 00 96000
DELCLARE INFLT 103SCATA BASED INPUIIC3SDATASPOINTER BYTE; 00299000

ihibTI031CATASPCINTER - UFLL.OK; 00300000
DEI.LAhE lIILT105:ATASPOI:TERNALLhkSS INITIAL (Or'FOOjI); 00301O00
LECLAhE 1ILIA105SDATA bASED I PUlt0!,DATASP0Ik.IEA PYTE; 00302o00

1hLT1C51LATASIP0INTER - UfiCOM; 003C3000
DECLAhi. (UIIUT1O15LAIASPOI1dTEA ALLIISS INiITIAL (OFF'dUh); 00304000
DECLAft. CUIIUT1OlIL)AlA BASEC OUTrU71O1SUATASPOINiTEk bYTE; 003CS000

(.UIIUI1015DAIASR0IhTER 01C14011. 00306000
/* / 00.,7000

00308000
DECLANE (CS *CIAI,C.RJY.MOLE, 00 J090c)
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WAITING, SPACE) BYTE; 00310000
ERC - 0; 00311000
rJF - 0; 00312000
WAITING - 0i; 00313000

DECL AFL tN. NLJHlSGC I. TOTAL$ANUPI$CI1. 00314000
hUH$PCI. PCISPOIRTEN, MC, NUNIRCI. BCISPOINTER, CCISP0INTER, 00315000

NUmhSCi. NCIAYOINTER, CLKCNT, TCIRITXAL. TC1INITIAL) ADDRESS; 00316000
TorALSNUHSCI - 0; 00317000
NIJNSCCI a 0; 00310000
RLJMSPCI - 0; 00319000
NUNSRCI - C; 00320000
hunsNCI - C; 00321000
CLKCNT - 0; 00322000
ILINITIAL - 0; 00323000
1CIIIIAL - 0; 00324000

DECLANE (CLN, CLNE, DELAY) BYTE IRXIIAL(0.0.0) ; 00325000
CLIC 0; 00326000
CLM~i 0; 00327000
DELAY * to; 0032b000

DECLARE (kUFERSDELAY, NSGSDELAY ) ADDRESS iNITIAL (08. 600); 00329000
EIJFYERCELAY - 08; 00330000
MSGSDELAY -160; 00331000

DECLARE ( IIOLLI, GC, OPOLLi, Q'UIT, ST. RJT1. LCT. CHAR3T, 00332000
ChIAR'T, CHARS?, CSSTEST, PRBSLCAD, MRBSLOAD, NMBSLOAD, NJT2, 00333000
ITiLCALSEND, HTTSL0ADSEND, NIISLOADSEND., 00330000

PTIILOAD. RTISLOAD, NTTSLOAD, OUTSTAbLSBOILD, CSMODEICANCELl. 00335000
IC1I5IS7 CCSIEST, RCISTEST, rSCISTESr, CIINUNSTEST, CSMODESCANCEL, 00336000
EZILLI, SPACESIEST, DELNIiCUT1NE, OUIICHAR ) LABEL; 00337000

DECLARE (iClILSET, RCIRLSET, NC1RESET. GCIRESET, ADIChiANGE )LABEL; 00338000
DECLARE ( STARSIRSERI. MPUSTABLESBUILD )LABEL ; 00339000
DECLARE ( CISTORE, hCISTORE, bcISICRE )(3b6) BITE; 00300000
DECLARE GClSTURE(321) BYTE; 003011000
DECLARE ChAESST0BE(2000) BYTE; 00342000
DECLARE MSG4COUWT(160) ADDRESS; 00303000

DO 11 - (i To 109; 00300000
PSGCLIJNT(I1) - 0; 00305000

END; 00346000

JDECLARE (ENCRYPT, ENCTEST ) LABEL; 00307000
DECLARE 50h LITERALLY 'ClHI' ; 00306000

DECLARE CIMODL BYTE INITIAL (OH) 00350000
CICIODE - OH; 0300

4DECLARE PClSIEADER DATA ('*PRI0R1TYOCI:') ;00361000
-DECLARE (I,IC,OUISCOUNT, CC) ACrEfSS INITIAL (0.0,1,0); 00352000

1 *0; 00363000
IC 0; 00354000

CUTSCOUNT * ;00355000
Ct - 0; 00356000

DECLARE RCIldEADER DATA ('RCI:') ;00357000
DECLARE (LUI*TABLE(2000) BYTE; 00358000
DECLARE NCiIIIEADER DATA ('MCI:') ;00369000
DECLARE FRElIALAE DATA ('*FRIORlTY*RB') ;00360000
DECLARE NRbIHEACER DATA ('RRb:') ;00361000
DECLAREt NREIIIEADER LATA ('Nflb:') ;00362000

*DECLARE iTISHEACER DATA ('*PRIORITY*TT'); 0036 3000
DECLARE RTIJHEADER DATA ('BIT:') ;00364000

-DECLARE NTISIIACER DATA ('NIT:') ;0036S00
/0 0/00366000

DECLARE ( CGnROSl, FT1, RT1, NTI, GT1, AOLLTAbLEBUILD1. IPLITEST, 00367000
CRECRI6nCLESET1, TT31, TBLDIUrP1, CTABLEDUILb1. 00368000
IIODEERROR1. IMPUCINUNTEST1. PTTR1, RTTRI, NTTR1, 00369000
(OLLITRI. PIABLEDUPI, RTAbLEDLMP1, NTABLEDURP1, GTAbLEDURP1, 0037000 0

iOLLTAbLLjURli1. RIAbLEBUILDI, PTABLEBUILI. PCILLTAdLEDUNP2, 00371000
bIAELE6UILC1, POLLDUMPBUILD1 * GCLLMUILJ 1 CHLCKINSDELETE. 00372000
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NPFOLLbIILE1. EPOLLOUILD1. OVERFLOhI. OVERYLOI2) LABEL; 00373000
DECLARE POLLTABLE1(1473) BYTE; 00374000
DECLARI (POLLPOINTERI, PT1COUNT1) ADDRESS IXITIAL (0.0); 00375000

EOLLPCINTE - 0; 00376000
1.T1COUNT1 - 0; 00377000

OLCLAI'L ILNEADER DATA 00378000
(11hICRIlT ChiECKIN TABLE DIUMPsODH.OAH); 00379000

DECLAIkL hTLhEADEF DATA 00360000
(-boUIINE CIIECXIM TABLE DUtIP9,ODKOAH) ; 00381000

DLCLAE@E hT~hEADE' DATA 00382000
('NO I RAIFIC C HLCKIN TABLE DUMP@,0DH.A1) ; 00383 00 0

LECLAhL (GTLMEADER DATA 00 384000
(ONOUF CIIECKIN TABLE DUMIP#, 0Db, DAN );00385000

DECLAhl ADhIRROPER DATA 00386000
(144 INCORRECT ALR CHIARACTER$ 001); 00387000

DtLLAL EKRONIIOR DATA 00388000
(@44 INCUNECT ROLE CHARACTER 401); 00389000

IJLCLAISE 2ffiLRhOflhh DATA 00390000
('TAblE IRANSFER ERROR: NO CHECKIMSI) ; 0039 1000

DECLARE OVERFLONIlrN DATA 00392000
('44 CHECKINS AT THE LIMIT *);00393000

DELLARI FlllDUN~lHIh DATA 00394000
(&iOLL TAbLE DUri: CHANNEL A', 0DiI.OAII) 00395000

O)LCLAkk tOLNSGOVEN LATA 00396000
(@*ALL iOLL NESSAGES LOADEL 001) ; 00397000

/4 ~ 00398000
/44/ 00399000
/44/ 00400000
/ *4, 0040 1000

/4 INITIALiZATION ESG TO TERMINAL OPERATOR~4, 00402000
DECLAbL STAbTUPSNSG DATA 00403000

('INMbCVLL FOLLING SOFTWARE -VLHSIOS 3: 10 JAN. 1980 ');00404000
IhlTALlMS,: WAIINtG - WAITING +1; 00406000

LO I - 1 TO 14; 00406000
CUTTABLE (IC + 1) - STAhTLPSNSG(I -1); 00407000

LN i. ; 0040d000
IC =TC + 5,4; 00409000
msf.COUNT (WAiTING) - 54; 00410000

DY /44/00411000

/44, 00414000
/44, 00416000

,44/ 004 16000

/44/ 00417000
/44,'00418000

/44/ 00419000
/44/ 00420000

/0 5LUT CALCULATION ALGOIllir 00421000
1?0L10: LG - 1NPUT(226) ; 00422000

5LtlT - SLOT NOR ('FFH; 004 3000
SLCTL - SLCT AND OFOh; 00424000
SLCIL -SHkR(SLOTL.4); 00415000
SLtlri - S1OT AND DEN; 00426000

~LT~0UT SLT%*10 * SLOTL; 00427000
4if SLOTICCUNT <> 0TEN IDPIFLAG * 1'; 004i8000

ELSE IDt.*FLAG - 100; 00429000
Go 10 POLLSXAIT; 00430000

/04 SLOT IS INRUTTED AS BCD VALUES ON A SINGLE INPUT 4'00431000

/0 liii B CD VALUIS ARE P.ASKEL OLT INTO SLOTH AND SLOIL 4/00432000

00433000
~44/ 00434000

/4 LOLLING ALGORITHM 4 00435000
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004636000
/ *., 004.37000

POLtlT:irpolLIFLAG <> 01K THEN Go TO IPOLLil; 004.38000
IF PTtCOUNT1 < 4 THEN GO TO POLLSHODESER ; 004.39000

ELSE GO TO POLLSOVE&STEST; 004.40000
iPJLLSRODLJiEOA: POLLSYLAG - 0; 004.41000

GO TO IODEENNOkit; 00mb 2000
EOLLSOVENILIST: If POLLSMSGSCOU.T >- TOTALSWURSCI 00i443000

THEN GO TO REPOLLSTEST; 00I4.dI000
ELSL GO TO OUTTABLEISSTATUSSTEST; 004.45000

IEPf-LLTSl* IF AtTOEIEPOLLSFLAG - 01K 004.46000
THEN GO TO AUTOSPOLLSRESTAT; 004.47000

iolLSYLAG a ON; 0044m0000
GO TO POL1.SKSGSCCI PLETI; 00'449000

PULL$1(.IC ILLTE: 4.AITING ft A11ING * 1; 004.50000
LO I - 1 TO 30; 004.51000
OUTTABLL(TC 01 - POLLPSGOVE(I-1); 004.520D0

LhD; 004.53000
TC -TC + 30. 004.54.00
?SGCOUNT(NAlTIbG) a 301. 00'.55000
kOLLS1ISGSCOUNT - 0; 001,56000
(,O TO II90LL11; 004567000

UUITABLEISSIATUSiTEST: IF TO1 > t THEN Go To IFOI.L11. 004.58000
ELSE GO IC, P0LLIVGSRQIOOSTEST; 004.59000

kOLLING$HDLISTES1: If TDNSFLAG - '1 0THEN GO TO TODiSPOLL; 001160000
ELSE GO TO PONSTDSPO.1; 004.61000

AUTOSPOLS.LSIAIT: POLLSKSGSCOUNT - 0; 004.62000

TDIISPOLLSTXSSLGI - TONSPOLLSTXSSLOTSINITXAL; 004.63000
GO TO FOLLSMSGSCOMPLETE; 004.61000

NONSTDIPIOLL: It WT01'SkOLL$1NTl1IRdJP2SLXG - 01h 001,65000
THEN GO To IPO1.L11; 004.66000

IF RETRANSHITSYLAG <> 0lih THEN 00467000
POLLINSGSCOJIT - PCLLS1ISGSCOUkl *1 001.68000

ILSE XETRAbiSMITSrLAG - 0; 004.69000
/4 ON-TOR VPO1.L MISG CORIOS1TZON 4/004.70000

NAilING) - WAITINGI *1; 00'.?1000
OUTlAi.LE1(TC1 4 1) * 01K 001.72000

*OUT1ABLEI(TC1 + 2) *0; 004.73000
D(G 11 - TO 3; 004.74.000

OUTTAbLIIE(TC1 *2*I) 004.75000

POLLTALLE1(I1 4 POILU5SGSCOUhT 4 -1); 004.76000
LhD; 00417 7000
OUiTTABIRl(TCI # 6) - 03h; 004.7S000
OLTTAbLLl(TC1 + 7) - 03H; 004.79000

/44/ 00460000
,* ELAC ZAbLI. LOAD 4,004.81000

DO J - I To 7; 004.82000
btDASILACSTABLI(J) - OUTTABLEIITCI J ); 004.63000

kkhL; 00464.000
* 004.65000

4ICI - ICI * 7; 0Q'.96000
0 ISGCLUNT1(WAlTING1) 7; 004.87000
* GO U, XFOLL11; 004.88000

TOKlirOLL: It ?01ASPOLLSIXTERRUPTIFLAC - 01K 004.69000
THEN 6O TO 1POLL11; 004.90000

11SLOTSCOU.T - TDKSPOL111XSSLOT THEN 001.91000
TLISPOLLSTXSSLOT - TLRSPOLLSTISSIOT *1; 004.92000

LLSE GO TO IPOLLII; 004.93000
* IF TEMSPIOLLSTXSSLOT )* TDRSPOLLITISLOTIIN2TIAI. * b THEN 004.94.000

TOHSPOLLSTXSSLOT - IDrlPOLl5?X$SlOTSIITIEL; 001.95000
UM TLkU-LL MISG COMIPOSITION 4/004.96000

IF TOTALS).UISCI - POLLSMSGSCOhlP. >- b THEN N * 6; 004.97000
FLSI NK TCTALSNUIISCI - PLLIKMSG$COIRT; 004.98000
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11AlTIkG1 - WAiTlhGl * 1; 00499000
LO J - 1 0 ; 00500000

FOLLIeSGSCOUNI - POLL$KSGSCOLNT * 1; 00501000
uljTlAeLEl(TCl .1) - O1H; 00502000
OUlIAbLEI(C1 +2) - '0'; 00503000
DC 11 s 1 TO 3; 00504000

CLITABLEI(TC1 * 2 # I1) S 00505000
iOLLTAbLEI(Il + POLLZMSGSCOUNT 4 4 -); 00506000

END; 00507000
TCl - TC1 * 6; 00508000
OUTIAELI(TC1) x 03H; 00508010

LkL; 00509000
FGCCAST I1(kWAIT IG1) = N * 6; 00510000

/ */ 00511000

00512000
/0 i lUT FROM MOVER 0/ 00513000

/ 00/ 00514000
/00/ 00515000
IPULL 11: CS - CSIATA XCR OFH; 00516000

.53 - CS AhL 0.h; 00517000
1i CS ) (.ri THEI GO TO XX; 00518000

LIAb - I-sPU1I13ATA; 00519000
Go TO kN; 00520000
%A: CS - CS AND 01H; 00521000
If CS-Llh lhEN GO 10 GC; 00522000

IF CC > 0 THEN GO TO LCT; 00523000
ELSE GO 7U OPOLL1; 00524000

/0 fCLEI lNFUT 0/ 00525000
GC: LhAR - INPU131DATA XOR OTTO; 00526000
CC- CC*1; 00527000
IF LC >- iCCU THEN GO TO LCT; 00528000
CHANa5IOlE (CC) - CHAki; 00529000
IF CL-i lHlkh GO IC Sl; 00530000

ELSE GO 10 KJTI1; 00531000
/0 £NLEb PTION TEST 00532000

bLILSI: It ChA - OAAH THEN GO 1 ENCRYPT; 00533000
ELSi Go T0 LCT; 00534000
/0 Gsh TEST 1/ 00535000
51: li ChAh - SOh THEN GO TO LCT; 00536000

11 ChAh - 10 THEN GO TO LCT; 00537000
It ChAb - LAAH THEN GO TO ENCRYPT; 00538000

ELSE rJl-l; 00539000
GO TO LCI; 005460000
ENC IPI: EC - INC * 1; 00511000
GO 10 LCI; 00542000
/0 FU JOB TEST 0/ 00543000
rJ1l: 1 NJ)-1 THEN 0 TO LCT; 005.000
If CC - I ihL Go TO ENCTEST; 00515000
IF EhC - 2 IHEN OUTPUT(233) - hll; 00516000
If CL-j IH1 GO TO CEiAE3T; 00547000
if" CC-. 1H1k GO TO CKAET; 00518000
If CC-b 1H1k Go TO ChAIST; 00519000

ELSE CO 70 LCT; 00550000
LAIl: If CHAN - AL)I THEN GO TG LCT; 00551000

ELsE A1J-1; 00552000
GO 1o LC; 00553000
CHAhb1: If LHAk- AD12 THEN GO TO LCI; 00551000

ELSE ?-I1; oosssooo
O To LC; 00556000

CHAkST: If LHAh- AE3 THEN GO TO LCI; 00557000
ELSE AlJll; 00556000

/* LAST CHAhACTER TEST 0/ 00559000
LCT: TCLK - INPUT({3C) ; 00560000
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7CA-ICLA AND 01"1; 00561000
11 TCL( , TClKF THEN GO TO 01POLLI; 00562000
ICLIICNT - TCLI(CNT 4 1; 00563000
TCL$P - TCLK; 00564000
Ik ICIN?~CT < 44H THEN GO TO OFCLLI; 00565000
TCIA U '; 00566000

ILKP C 00567000
ILI'CIT - 0; 0056b000

LClkibESENT -CCS~hE~kWT * 1; 00569000
If CCSI.hkL1,I > CC ThEN CCSPhESENI 0; 00570000

ELSE 6L TO OPOLLI; 00571000
OUTkU1(,33) - 10h; 00572000
LhC - 0; 00573000

00S74.000
/44/ 0057S000

00576000
ED LAC ALGOisThI' - NON TIr POLLING MSG6's 00577000

LDAC3ihC-UlINL: IT ELACIFIAG <> 0111 1IhEN GO TO MJT32; 00578000
if MJY <> 1 TH'EN GO TV iIJT2; 00579000
if rOLlS1LAG <> 01k THI.N GO 10 MJVT; 00580000
If TOF.SFLAG <> '0' THEN GO TO MJTd; 00581000
If Lc <> 7 THEN GO TO 113T2; 00582000
DO J3 - 1 To 7; 00583000

If ChAkSSTOKL(J) <> NTD1lirLACSTABI.E(J) 00581.000
IVEh GO TO NLIRANSAITSILACSSET; 00585000

LNG; 00586000

11 ETbAN51 1TSFLAG - OH; 00567000
SIVULLIFLAGSCOUbT a 0; 00588000
GO TO rJTd; 00589000

N1,ANSIIT11LAGSSET: NE7NANSITTFLAL - 0111; 00590000
NkPCL~lFlAGSCOUNT - EPOLL$FLAC.SCOUNT 4 1; 00591000
11 hLFULLSFLAGSCOUWT > 3 THEN IEOLLSFLA6SCOUNW 0; 00592000
1) 1ElcLLS$FLAG$COU,.T - 0 THEN bETRANS1 ITtILAG *OH; 00593000

00596000

110L- CHARISIONE(2) ; 00597000
IF MOLL - 'CI THEN GO TO CSSTIST. 00598000
IF MOLE '0'L THEN GO To CSSTEST; 00599000
IF POLE E'IL THEN GO To CS$TEST; 00600000
If MODEk - IF' THEN GO TO PRbSLOAC; 0060100
It 1100k - IN' THEN Gu To NRBSLOAD; 00602000
I1 MOVEk - '10 THEN G0 To RABSLOAUi; 00603000
IF POLL - 'X'IHEN Go TO PTTILOAD; 00601.000
If MODEk - 'Y' THEN GO' TO RTTSLOAC; OO0,05000
If MODEk - '2' THEN GO TO NTTSLOAC; 00606000
GU TO 1PU$IAJLESBUILL; 00607000

/44/ 00608000
/44, 00609000

/* CHkCKIN STATUS TEST 4/00610000

OSSTEST: If CS11001 '1' THEN Go 10 LCSTiST; O0b 11000
* STAINSINSE': ChARSSTORE(l) I ?' 00612000
fGO TV GUISTAOLEADUILL; 00613000

/* CHAhACIEH COUNT TEST *~00611000

/0 lht CC TEST Ju!,VlRES PCI/RCINCI CHLCKINS TO HAVE 4/00615000

/4 A MlINIMUMJ OF CHjAJACTENS. MESSAGES, HObEVEh. PAT 4 00616000
B4 E AFPELLC A)Tlh THE 9TH CHARIACTER. 4/00617000

CCITLSI: It CC >) 9 lHtN GO TO PCIJIEST; 006 16000
ELSE CHtAkiSTORI(1) - '?l 00619000

GU) TO ODUISTABJ.ESBUILr; 00620000
ICISTLST: IF MODE <> 'CI THEN GO TO RCISTEsT; 00b21000

ELSE NUIIIPCI * NL1spcI # 1; 00622000
PCISY01NIEN - 4i NUMSPLI - I + 1 ;00623000
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DO I1 b TC 9; 00628.000
ISIokt(PCI$PO1INTERl) - CIAPISTCRE(X) ;00625000

PC1SPGINIEh PC1SPOIIIER *1;00626000
1kGo ; 00627000
Du 1 - 0 TIL 12 ;00628000

(JUISTAB1117C I * 1) - PCISIILADIR(1) ;00629000
Eli ; 00630000
hC - CC * 13; 00631000
TC - TC * 13; 00632000
GO TG CIINUr.LlEST; 00633000

bCISTLST: If MlOLE <> ID THEN GO 'IC XI1TIST; 00634000
LLSL bUSMiICI - NUtSEC1 + 1; 00635000

kCIlkOINU =~ 4 ( NUMS8.CI - 1 I 1 ;0036000
DO0 I1 6 7C 9 ; 00637000

hCIJSIOhL(RCIS101NTEfi) - CHARISTCRE(l) ; 0036000
ECliPGIN7Eb R CISPOINTEN + 1; 00b3900C

END; 0068.0000
LO I - 0 TIL 3 ;0064.1000

OUITABLL(TC I + 1) - CISI11ALLN(I) ;0064.2000
ifil),0068.3000

b c * CC 4 006448000
Ic -Ic + 4; 00645000

GO 710 ClihUFr$SIS; 006486000
-ClillsI: kNtmINCI NuishicI *1; 0064.7000
hCIsI-OINlih 8. 4 ( NUflSNCI -1 )*1;00646000
LO I - t, I L 9 ; 0064.9000

NCIiS-AOhI(NCI$FO1IkNTI) - ChAhiSITh8E(I); 00650000
WC1~liO18.h1k NC1IP01NTER 0065 1000

1kG; 00652000
Lo I 0 TLc 3 00653000

QU1*1AkLEkIC *1 41) - %C1I$HEAILi, (I) ;00654000
Lb L.00655000

16C - CL # A.; 300b56000
IC - s.c 006 O57000

,44, 006580000
,. *,~00659000

C13NUM1ITSI: If hUIk1CL # NUP8NC! * IUMSKCI >= 60 00660000
THIN GO0 TO CihoLESCANCIL; 00661000

LL CC TC OL'IITABLESSLILL; 00662000
/* ALL-CALI CIIECIIN MOLE CANCEL */ 0063000
CS?9OL~JCANCLL: IF l(OLLIFLAG - C11. 'thgh GO TO LlrODESLANCEL1; 0061000

LO 11 - 1 To ;7; 00665000
-C6T7Ab1El(1C1*I1) - OWvIFI l~hHDk (1- 1) 00666000

INC; 00667000
18. - Id * 27; 00666000
WAIIINGI w-AITING 1 * 1; 00669000

?.SGCUaUNTI(WAITINGI) - 27. 00670000
/* ChECKIN MlOVE CANCEL MSG 'IC IRMINAL UPLNATOI( 0/ 00671000

LSrO0LLJCANLlLl: DC 1 - 1 TO 27; 00672000
0(.iS'IABLI(TCOI) - OVEhFL(.bhDR(-1); 00673000

Ei.D; 00674.000
'IC - IC * 27; 00675000

-NL - tic * c7-. 00676000
CIMLLL 1 01; 00677000
GO 1(. JU'ISIAPLtSbUILL ; 006760000

* /00/00679000

00660000
MP8J11AblEL$tLILC: NC -CC ;00681000
(.UISIIALSbUILD: CO I - I TO CC; 00662000

Ob4IIAULI (IC * 1) v CHARSSI(EL (1); 00663000

IC - IC L C 00665000
*hAIlIbG. mAI71NG # 1; 00b96000
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MbG4COUh7(WAITIG) - NC; 00687000
(.C - 0 ;0068 8000
At - 0; 0068 9000
PJI - U; 00690000
(?IjPUI(233) -10)1; 00691000
LNC - C; 00692000
GO 10 OPOLII; 00693000

00691.000
00695000

PhbL0A0: CC 1 0 TC 11 ; 0096000
OUiJTA)1LL(IC *I + 1) =PAHLACL9(I) ;00697000

LblN; 00 69 800 0
b= CC * 12 ;00699000

TC - IC * 12 ;00700000
GO TO OUIA)1LESBUILL; 00701000
)1ib)1L0AD: CC 1 -0 TO 3 ;00702000

OUTSTABIL (TC I 1 RDSHEALL (1) ;00703000
END; 00 7041000

%C-CC * U.; 00705000
TC - It * 1.; 00706000
GO TO GUU1IA6LESBUILb; 00707000
hNBSI$OAD: LO 1 =0 TO 3 ;007080000

OMITAbLL (IC 1 *1)= I.SHIADIR (2) 00709000
INC; 007 10000
NC =CC * m~ 00711000
IC *IC + Ad 00712000
GO 10 0U1S'1AbLLS1bU1LL; 00713000

00711000
007 15000

PTI11LOAD: !I CIR0CL - '0' THEN GC IC STANSINSLhT; 00716000
It CC < THEN GO TO STANSIbSkfRI; 007 17000
LO I - t T0 CC Y 41. 0071Th000

NUP.Si1 - huIpilc1 1 00719000
kC1Si'(dN11A - Le * (NUASPC1 1) * 1; 00720000
LO J - L T0 4; 00721000

ECIISTO&iE( PCISEOINTEE CHARSSTOtNE(14J) ; 00%~2000
kCISP0INUR~ - PClIPO1NIh 1; 00723000

4 1 NUIrSiCl # NUlSIbCl * NUM 5NCI >- 80 THIN GOT0 TSODEC 00725.000
1) (CC - 1) < 1. ThEN GO TO PT.CDEND 0072b60

INL0; 00717000
TI.SLOAO$LNlo: Do 1 0 T0 11; 00728000

OUTITAbLE (IL * 1 *1) - PTTSHtACLR (I) ;00729000
INC; 00730000
NC - CC * 1, 00731000
IC - IC 4 1A 00732000
If SU) SECI * hUNSACI * NURISNCI >- bC THEN GO 10 CSIODLSCANCEL; 00733000
G0 10 OUISIAOLLSbUILE; 00734.000
Ih1LOAD: 1) CSrIOCE - 101 THEN GO It STAhSlhSkhT; 00735000

It CcC < 9IHEN GO T0 STARSIhSET; 00736000
Do I - b10 CC BY 4.; 00737000

hUnANCI NUrlShCI * ;00738000
bCIW4OIkIEI6 = . (NUR$8CI 1) * 1; 00739000
LOJ. -C TO3; 0071.0000

kCISSIONE( PCISFOIIIE)) CHARSSTONiE(I * J); 0074.1000
1hCIIY~01N1EN - fiClSP01NTLh 1; 0074.2000

END; 0074.3000
11 NUMSFCI + NUMSNCl * NUIMSMCI >- 80 THEN Go T0 RIISLOADS!NC; 007441000
IF (CC - 1) < 1. THEN G0 T0 ITISLCADSLOD; 007456000

END; 0076.6000
4 ET7SL0ADSEbL: D0 1 *0 To 3; 0071.7000

OUTSTAbL[(TC 4 1 *1) - ATTSHEAVIR(I) ;0071.8000
kINC; 0074.9000
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mc - CC + £4 ;00750000
TC - TC * '. 00751000
IF hUnIPCI *NUflSRcl * NUnNCl >- b0 THEN GO TO CSHODESCANCEL; 00752000
GO TO OUISIAULESBUILL; 00753000
hTTILOAD: 11 CSHCDE - 10' THEY GO IC STAISINSEIT; 00754.000

It CC < 5 THEN GO TO STANSINSERT; 00755000
DOI- brTO CC BY £4; 00756000

NUS = -NUInINCI * ;00757000
MCISEOINTER - £4 * (NUHNCI -1) + 1; 00758000

CO J - 0 To 3; 00759000
NC15ST011( XCISPOINTER CHANSSTORL(1.J); 00760000
NC11POhT~fi - NCISPOIWTER *1; 00761000

EN L; 00762000
IF hUISFCI + NUIMflCI + NUNSWdC1 >- 80 THEN GO TO NTTSLOADSENC; 00763000
If (CC -1) < £4 THEN GO TO NTTSLCADSEND; 00764.000
END; 00765000

NTTSLOADJE'm: Do0 1 *0 TO 3; 00766000
OUTSTABLE (IC * 1 *1) - WTT$HEALE3 (1) ;00767000

LhD ; 00768000
bC - CC * LO; 00769000
TC - TC + £4 ; 00770000
IF Nfl,$PCI 4 NUnSRCI 0 NUHSWC1 >- 6C THEN GO TO C$?iODESCANCLL; 00771000
Go lo CUTSIAdLESBUILL; 00772000

/* riL CLTFUT */ 00773000
OPuLll: if DELAY I THEN GO TO LLLAYSNOUTIbE; 00774.000

If WAITING <- 0 THEN GO 11C IPOLLIOI; 00775000
;F IC > 0 THEN GO TO EGIIIEST; 00776000

ELSE GO TO IPOLL101; 00777000
Lomil1ESi: it OUISCOUbT < HSGSCOUNX(1) THEN GO TO SPACESTLST ;00778000

LESE IJELAY - 1; 00779000
SPACESIL.,T: IF fi$23ifFLAG - 01hi IHN GO ro NS,32SSPACESTEST; 00760000
ShPACI. - INrLI51LATA XON OFFH; 00781000
SPACE -SPACE AND Cil; 00762000
If Si-ACE = Ci THEN 1)0 TO OUTSCHAh 00783000

LLSE L~lAi - 0; 00781.000
(,u TC, liOL&101; 00785000

/00/ 00786000
bS.3,JiALk4E57: SPACE -INPUT(437); 00787000

Si-ACE - SPACE AND) 01., 007800
IT SPACE 011.h ThEN GO TU OUTICHAR; 30769000

ELSE DELAY - L; 00790000
GO TO IPOLL10l; 00791000

00792000
LELAVINOLTINE: CLII - INPUT(230); 00793000

CL ;CLN AND O1H; 0079£4000
If LL1. - CLKF THN Go TO lIPOLE 101; 00795000
CLKACNI - CLIXCNI 1 00798000
Cl~i CLK; 00797000
11 LLtNCNT < EUIEhIDLLAY THEN LO TO ZIOLLl~i; 007980000

-CU~iU (,35) - 01.; 00799000
If CLNLS1 '. SGiDLLAY THEN CO 10 IPULL101; 00800000
ELLAY C; 0068,1000
CiNChl Q ; 00802000
GO :v. IPU..L101; 00803000

/00/ 00b01.000
/0 uLIPLT lu ?PIU 0/00805000

0 (UlCHAN: It ,.S1329,LAG - Uli THEN UL To Bbi321OUTCHAR; 00807000
(JUTI-U71(4J 0 CM.i 00808000
uUINUI11jiAlA *OUT)! ALLE (OUTSCOUNT) NON01 fFH; 00 809 000

(,UISCOIJNI - OUTICOUNT + I 0081O00
GO TO SHIFIL~b!.; 0081 10

/00/ 00812000
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hSi3iOUCbAA: OUTFUT(237) - 25H; 00913000
OUTPIJI(236) - OUTSTAELE(OUISCOUbT) ; 008114000
OUTSCOUNT - OUTSCQUbT * 1; o085000

SHIFTOGoN: If OUTSCOUNT <- KSGSCOUWI(1) THEN GO TO IPOLL10l; 00616000
CUIFUT(237) - 15h; 008 17000
C0 I - OUTICOUNT TO TC ;00818000
OLISTlAbLl( I # I - OUTSCOUNT )=OUTITABLE( 1 00619000
E L; 00820000

LO I - 1 TC OAITIbG 00621000
!SCCGU1.I) - lSGSCOUNT(I.1) ;00822000

k.NL; 00823000
IC= C - CUTSCOUNT -1 ; 008214000
fSGCUUNT(iA1T1NG) C ; 00825000
kAlTING = wAI7IhG -1 ;00826000
OUTICGUSI I 00827000
IF kAITlhG =C ThkN IC =0; 00628000

/* TX hX FIAJOb LOOP - MPU o,'0029000
/00/ 00830000
/00/ 00831000
/00/ 00832000

IPtLL101: 1i FSi321fLAG - 01H THLN Go TO RSi3 S1NPUTI; 00833000
ELSE GO TO IPOLLi011; 008314000

/00/ 00635000
hSg3d11iUll: CSI = INPUT(237); 00836000

CSI = CS AND 02H; 0083700
IF CS1 = 02H THEN ChAhl INPUT(236) ; O0e38000

ELSE GO TO IPOLL1iil; 00639000
CO TO hS2325GCI; 00640000

1P'LLL 1011: CSI - CS11DATA XOR OFEII; 008142000
CS4 - CSI Aht Glih; 0080 3000
11 CS'. <> cIh THIN Go 10 Iv; 0084.4000
ChAhi - IEL1OiSAIA; 00o14s000
GO 1O ZZ; 008146000

1 Y: £51 CS? ANL (hlh; 008147000
IF C-Sl * 01 THEN GO TO GCI; 006148000
22: IF CCI > 6 THEN GO To LCT1; 006149000

ILISE GQ 10 OPOLL101; 00850000
00851000

I'',Fk" F 00852000
/00/ 00853000

-' (.Cl: ChARI * NFUT103SDATA XORlOF. 008514000
h's,3isGc1: CCl - Cdl # 1; 00855000

11 Cl >- 000 THEN GO TO LCTI; 00856000
£HAhSTOkillICC1) =CHAR 1; 00657000

j
0 

o,00858000
/0 hEALLR TLbT 0/ 0069000

If (LI <- 3 THEN GO 10 LCTI; 00861000
IT CCI - THEN Go To, CHA8I4T1;. 00062000
If CCI >- 5 ThEN GO 10 ICTi; 06b3000
ChAE1T1: 11 CHARI 1- 21h THEN OUT1 0; 008b14000

!LSE G0 lb OUTFLAGI; 00865000
GC TC LCT1; 00866000

(UTILAG1: OuTl? 1; 00bb7000
- /**/00868000

/0 LAST CHAfiACTFI TEST 0/00bb9000
*/00/ 00870000

LCT?: TCLKI - 1NPUT(230); 00871000
ICLX1 - TCLKI AND 01H; 00672000
If' TCLX1 - TCLKP1 THEN GO 10 (POLL1O1; 00673000
7CLKCkT1 - TCLNCNT1 1; 006714000
TCLKI1 - TCLKI; 00675000
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IF TCLXNctI1 ISGSOVEI4SDELAV THEN GO TO OPOLL101; 00876000
-CK 0. 00877000

ICLM~i 0; 00678000
ICLKCNT1 - 0; 00879000
CClifIiESEIhl - CCISPRESENT I, 1-, 0088 0000
IF CCISFRLSEbT > CCI THEN CC1SPRESENT 0; 00881000
ILSE GO TO OPOLL101; 00882000

/48/ 00883000
/8*/ 008841000
,'* 8,00885000

,8 8/00e86000

8CJPUT COMPOSITION 8/00887000

,'* 8,00888000

,'* 8-00889000

CUII'UIICuflFcSE: IF (/UTI <> I TBEN GC TO COMPosEI; 00690000
VO LASiL ATIR SGSFLAGI; 0069 1000

Gb 10 MULEMSCUTjPUTSC0HPOSEI; 00892000
11 1FOlLLFLAG - 01H THEN GO 70 LATSMSGI; 00893000

ELSE GO TO rODEH$OUTFUISCOMPOsEl; 006941000
GC, 10 LATSASG1; 00895000

END; 00696000
ItOLLflIUIPUliCOflPOSE1: IF CIIARSTOPE1(41 - '8' ThEN 00897000

GO TO MOCLMSOUTPUTJCOlPOSE2; 00698000
Loc 11 - I Ic CCl; 00899000

OUTTAbLE1(IC1 I I1) -CIIANSTOREl (11); 00900000
EN L; 0090 1000
7Il IC CCI. 00902000
WAITIhGi W AlTINGI +1; 00903000
litCGbT I(WAIT IhG 1) - CCI; 009041000
EAISMSSG1: CC) 0; 00905000
Lull - 0; 00906000
Gu IC CPCLi1O1; 00907000

00908000
/* LOOP-AiuUND cUTPUT M~ESSAGE dOrPICSITIOh 8, 0909000
/ * * 009 10000

J.tOCEtOU!PL1$COliPCSE : DO 11 * ' 10 CCI; 0091 1000
CUTTABLEl (TI 11 - 3) *CHAbSTONI4l(11); 00912000

END; 00913000
4TC .d * I * CC) 009141000

*AITINGI - AITINGl 1 1; 00915000
ItSGCOUTI1(WAITING1) - CCI ;00916000
CcI - 0; 009 17000
(bull - 0; 00918000
Go 10 OPOLL10l; 00919000

/48, 00920000
/* CirFCS11ICN PRUGhAfl S/ 00921000
/8 0/. 00922000
/* TEST MOLL ChARACIEN 8 00923000
/0 */ 009241000
C(f &OSLI: It CCI < 6 THEN GO TO M&LIERhAJM1; 00925000
1f ChAI.SIORL1(L) <> ADRI THEN GOj IC ADNEh4RON1. 00926000
IF1 LhAkSTOWL(7) <> ADN2d TREh GO Ib ADI4ER4NGN1; 00927000
IF ChANSIUHE1(b) <> ADR3 THEN GO 1. ADREARCN1; 00928000

/48/ 009i9000
/8 CUMSUP tOLL bECOGNITION CHANALTIRS 8/00930000

/48/ 00931000
if ChAbSTIhLl(5) - 'A' THEN GO IC L(IfESET; 00932000
If CkiAkN7ONLI(5) - 'E' THEY GO TO G71; 00933000
1F ChANIUlNI1(S) - 'L' THEN GO To kll; 009341000

FChAhSIONIa~(5) - L'I THEN GC, IC RTI; 00935000
IT Chhb! !uRE1(5) - 'El THEN GO To NTl; 00936000

4It ChAPSl0NE1 (5) ' f' THEN GO TL PCIi4LSEI; 00937000
11 dl1Ah!)IGPE1(5) - 'G' THEN GO Itb kClNLSIET; 00938000
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IF C11AISTORLI(S) - ohs THEN GO TO NCINESET; 00939000
It CliAihSld.E1(5) *I'' THEN GO TO ADRCHANGE; 009160000
I1 ChARSTCRtl(5) * J' THEN GO T0 POLLSHODR; 009161000
11 ChARSIORLI(5) O KI THEN GO TO NONSTORSOELAYSSET; 009462000
If ChAfkSlCRL1 (5) ILI THEN GO TO POLLSINTE6BLIPT; 009463000
IF ChAkSIOhl1(5) I' THEN GO TO POLLTADLEBUILDl; 009161000
IF ChAkIG1CLl(5) I N' THEN GO IC CHEICINADELETE; 009165000
If ChAlHSICME1(5) 1 0' THEN GO TO SLOTSDEASSIGN; 009466000
IF ChAbSICREI(5) - P' THEN GO TO EDACSIIODESSET; 009467000
It ChAHSIOI.E(5) ' ' THEN GO TC RS232SRODESSET; 009168000

IPLITL5T: IF CHARSTOJEI(S) - 'Do THIN GO TO PSOGRAMSSTARtT; 009169000
IF ChARSI(8EI(S) - 'S' THEN GO TC CHECKIMMODESETI; 00950000
11 ChAhNSIORE1(5) -IT' THEN GO TC TTI; 0095 1000
It CHAbSI(LRLI(5) - 'U' THEN GO TO TBLOURPI; 00952000
I1 ChAIRSI(AiEl5) - IV# THEN GO TO EATSflSGSSIT, 00953000

If C11ARSTO6W(S) - $It THIN GO TO P1TRI; 009516000
If ChAbiSIOiEl(5) - 'Is THEW GO TO hIT1T;l 00955000
If ChAR5TOWklt) - 'Z.' THEN GO TO NTTR1; 00956000
If ChAFS10hLl(5) - 'I' THEN GO TO 1ITSLOADI; 00957000
If C11ARSIOh[1l(5) ' 2' THEN Go To fiTSLOADI; 00958000
IF CHAhSIOI.L(5) - '3' THEN GO TO JITSLOADI; 00959000

L5L GC IC 1MOGEENROR1; 00960000
/ * */00961000

00962000
SLOTINASSIGN: IF CCI < 22 THEN 60 10 MODELAROR1. 00963000

if cHARsrIQNL?(2?) > 3511 THEN GO 20 flODEI.EROB); 009616000
11 C1ANS5TOhiL1(21) <3011 THEN GO 10 M OOERIROI; 00965000
1f CHARb10hEI(22) > 39H THEN GO TO NODEERRORI; 00966000
If CHANSI0NE1(22) < 30h1 THEN GO TO MODEERRORl; 00967000
TXSSLGTI1NITIALH - (CHAIISTOREI(21) - 30H) *10; 00968000
TXSSLOTSINITIALL - CHARSTONEI(22) - 30H1 00969000
It TISSLOTSINITIAL1 + TXSSLOTSINITIALL > 5" THEN GO TO MODEERPORI; 00970000
IF IXISLOISINITIALH + TXSSLOISINITIALL a 0 THEN GO TO fODEERRORI; 00971000
TDRS1POLL1TXSSL0TSINITIAL - TXSSLCTSINITIAL1 + TXSSLOTSINITIALL; 00972000
TLhS1P0L~l1X*SLOT - TDRSPOLLSTkSOTSINITIAL; 00973000

/0 TDOSFOlLSTXSSLOTSINITIAL IS LIMIXTED TO A kANGE 0F I TO 546* 009716000
iOLL:SLOT1H CHAI.STOR 1(9) 0097S000
PO0LL SLOT1 I CHANSTORE1(16) ; 00976000

41OLLISLOT2H =CHAIRSTORE1(11); 00977000
POLLJSLCT2L *CHARSTOREI(ii); 00978000
kOLLiSL0T3H CHARSTOREI(13); 00979000
POLL45LOT3L *CHANSTORE1(16); 00980000
POLLSSLOT6H CHABSTORE1(15); 009b1000
POLLSSLOT6L CHAI.STOREI (16) ; 00962000
P0LLISLO15H *CHARSTOREI(17); 00983000
k0LL1SLOT1 CHARSTORL1(18); 00986000
kOLLJSL0T61 CHARSTORE1(1i); 009b5000
IOLLISLO76L *CHAASTORE1(20); 00986000
GO TC COP SUPLOADI; 00987000

* I..,00968000
hS23sSJMOCESSET: It CCI < 9 THEN GC 10 MODEERRORI; 00989000

1) ChAhSTOAL1(9) - 10' THEN RS2321FLAG - 011; 00990000
It CHAkSTObl)(9) - '1' THIN RS232STLAG -01K; 00991000
GC TO COMSUFL0ADI; 00992000

00993000
009916000

LATSMSCGSSEI: If CCi < 9 THEN GO TC IPDERAOR1; 00995000
If CMANSTOWE(9) - 0 1011. HNATSNSGS)LAG1 - 011; 00996000
11 CMAJISTONL1(9) - '1' THEN EAT$NSGSFLAGI - 01K; 00997000
11 CHARSTOPE1(9) Is '2' IHiLN EATSMSGIFLAGI - 0211; 00998000
ChARSTURII(SP) - tATSMSGSF..AGI # 30K; 00999000

P GO TO COMSUPLOADI; 01000000£//01001000



01002000
LLVAC~r.CLkjS5ET: IF CCI< 9 THEN GO TO ADRERRORl; 01003000

11 CHARSIORE1(9) - '1' THEN EDAcSrLAG - 0IN; 01004.000
Ik ChANSTORE1(9) - 101 THIN EDACSFLAG - ON; 01005000
GO. 11 CO!1SUFLCAD1; 01006000

/66/ 01007000
/66/ 01008000

ALURCHANGL: IF CCI < 11 THEN GO TO ALRERRORI; 01009000
ADbl - CHARSTOREl (9); 010 10000
AUI.2 - CHARSTOREI (10); 0101 1000
ADR3 - CHARSTORElill) ; 01012000
GO TO COlISUPLOAD1; 01013000

/66/ 010 14.000
/66/ 01015000

POLMCDL: IF CCI < 10 THEN GO TO ACRERROB1; 01016000
IF CHAASTOR~L(9) - ' THEN POLLSFLAG - ON; 01017000
IT LhARSTOR11(9) - Ill THEN POLLSFLAG - 0111; 01018000

,* INITIALIZATION 0F POLLING MO~DE 01019000
1) CHAIOFEI(9) - Il THEN POLLSMSGSCOUNT -0; 01020000
If ChAI'STGREl(9) - 11 THEN 0102 1000

ILMIFOLlSTXSSLOT - TDf1POLLSTXSSLOTSINITIAL; 01022000
if CHA1bS1LrEl (9) 1 l THEN FiIEIOLLSFLAGSCOUNT - 0; 01023000
11 ChA1hS1O11E1(') - Ill THEN BEIRANSHITSFLAG - ON; 01024.000

If CHARSTORkl(10) - '5 THEN AUTOSNEPOLLSFLAG - 0O1; 01025000
IF' CMARSTORE1(10) - 'M' THEN AUTOSkIPOLLSFLAG = 01H; 01026000
60 TO COIISUPLOADI; 01027000

/ *6/01028000

/6., 01029000
iO1L11NTkRhLi1: If CcI < 10 THEN GO. TO ADREBRRl; 01030000

IF CHARSTORE1(9) - 1l' THEN 01031000
hTLM~kGLLSINTENRUhPTSFLAG - 0111; 01032000

IF CHARSTORE1(9) - '0' THEN 01033000
NTL~iPOLLSINTLENUPTSFLAG - Oil; 01034000

IF CHARSTOREI(10) - 1' THIN 01035000
1DM1PG1LLSINTER4UPT$FLAG - 01h1; 01036000

*IF CHAIISTORE1(10) - 0' THEN 01037000
1SE0$1QL$INTtE1EUPTSTLAG - CH; 01038000

C11AhSIORE1(9) * TDASPOLLSINTERRUPTSFLAto + 30H1; 01039000
Ch Ak bl0h ( 10) =TDRSPOLLSIERRUPTSFLAG + 30K; 0104.0000
GO TL. COISUPLOADI; 0104.1000

0104.2000
/66/ 0104.3000

hOA11DIISZE1AYSSET: IF CCl < 10 THEN GO TO ADRiNIOIO~; 01044000
IF C11ANSTOSE1(9) <3011 THEN GC TO flODEEhkORI; 0104.5000
11 ChARSTOFE1(9) > 3911 THEN G( TO MODEEhRORI; 0104.6000
IT CHAHSTOR1l (10) < 3011 THEN GO TO MODEERRORI; 0104.7000
If ChAIISTGRE1(10) > 39H THIN GO TO MODEERRORI; 0104.8000

/C1ANACIERS 9 & 10 ARE DELAYSENTERED IN SECONDS 6,0104.9000

~6 MAXIMUM DELA IS 99 SECCNDS 6/01050000

NTCM CLLA YH - CHARSTORE 1(9) -3011, 01051000
bTLMLELAYL - C11AISTORI1(10) -30H; 01052000

3DE LA Y CA L : NuNsTLrm1MIG5 DELAY 1 (N I CDELA YiH 3)011) + %NTDm DEL AY L*30H) ; 01053000
(,O TO COIISUPLOAD1; 01054.000

/66/ 01055000
/66/ 01056000

/0 ALh ENRON IIESSAGE 6 01057000
ADNENNO~il: GO I 1 TO 30; 01058000

OUTTAbLE (TC 4 I) -ADhIRRORKDR(I-1) ; 01059000
END; 01060000

11AITING : WAITING * 1; 01061000
7c - T C *30; 01062000
(UTTABLE(TC .1) - ODH; 01063000

1,4 LTTABLE(IC 42) - 0A11; 01064.000
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(LUITAlL(TC. 3) - ADRI. 01065000
LUITAOLL(IC +4) -* , 01000000
£UTTAblk(TC '05) - A~k3; 0 1067000
(UITAPLE(TC +6) - 03h; 0100800
~uTTABLE(TC *7) - 03; 01069000
I- IC # 7; 01070000

E.SGCOUN)T(kAITL).G) -37); 01011000
GO0 TO C0?ISUiPL0ADI; 01072000

/99/ 01073000
,9 *.'010144000

/0 ALLIIOf.5 TO Cl TABLES /0 1075000

).Ut~PC1* USPI 1*01076000

i-CIPOITIII* 49 (hfl$~l -1) 1;0108000

LO 3~IC SC * ~ ~ C >- 80TE OVRLM; 010644000
LC I- TO).ECC1S0 E BY 4; 01061000

blI C hAuIrONE +1( 4; 010820o0
KIPO1iTE -4 C1S?01NTEP . * 1; 0 1087000

LO, j 0TO; 01006000
F hU8ThPPI U1S).1* UO SC 9 0THNGOT TSODSN 01069000
IF(CH - ) <4 EN GO*J TSOAS).1 01096000

L).C;TR CIPIN~ 0 1067000
Lb0 TL ;~tUL& 01092000

hTLAO:If CUSCI * 12hB~ *HE NUMO C >O &D HENGO O T9OODSIC 01089000
If (it1C1*uH)I iUSCI -- 1)80 THE. GO TO OVEOFLOEJ D; 010904000

GO TL* COCCI 81 ; 01092000
hTLAI:Unif CI < n)c 12 HG OMXRh; 01093000

hJClPOI.Tll. - (NUP.ShC1 -1) * 1; 01097000
LO J - 0 TO 3; 01096000

).ISSTOPE(RCISP011TE1,) 01099000
CHA).STO).E1(I 4J) ; 01100000

).CIS'OItiTIR - kCISP0ISNTEE 0 1; 0110 1000
ih.C; 01102000
IF IdJPSPCI * NUlSihCl 4 ).UPjS).cz >- 60 ruro GO TO TTSL0&CtNt~t; 01103000
If (CC - 1) < 4 THEN. GG 10 TTSLOALSENIiO; 011044000

flit; 01 105000
60 TC COhSUPLOADl; 01 106000

ATISLOADI: IF CCI < 12 THEN GO TO MCDEERROh1; 01107000

IF &.VlIPCI *)UtSACX + NVhS).Cl >- 80 THE. GO TO 0VERFLOWI; 01108000
CO 1 - 9 TO CCI BY 4; 01109000

K.CIPOIITE8 - 4 9 (MUflSOCI -1) + 1; 01111000
CO J - 0 TO 3; 01112000

CIWSOkL(XCSPOJeTE( 01113000
CHANSTOI (I +J); 011144000

)CISPOINTER - PCISPOINTEA~*J 0111S00
* [SE; 01110000

If )UM$PCI P UMSACI * XbMf$).CZ >- 60 THEN Go TO TTSLOACSENCI; 01117000
IF ICCI -1) '.NT0116 GO TO ITSLOADSE44C1; 011180000

[L; 01119000
GO TO CObSOPLOAD1; 01120000

* T$L6ADSLbC1: IF hUPSPCI * WNS&CI # NUflS)CI ;P- 80 ThEM GO 01121000
TO OVENFLOhl; 01122000

ELSE GO TO COMiSLOADI; 01123000
/9 9/ 011244000

/9 01125000
/0 q'IN1 / 01126000

/4 01127000
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/* 001128000

PT 1: IF bLPSPCI #JNMSRCI W URNC1 >- 80 THIS GO TO 01129000
OVEIIFLOM 1; 01 130000

hUnspcI - NUNSYCI *1; 01131000

PCISPOIhTEfi - '4 * (hUMSPCI -1 )*1; 01 132000
Do I - 9 TC 12; 01133000

PC15STOEhk(PCISP0INTE) - CHARSTOREIEI) ; 011314000
PCISEOIbTER - PCISPOINTE8 * 1; 01135000

L Ai L;;01136000
GO TfL COMStsLOADI; 01137000
,'* 0/01136000
/0 0,01139000

/* hOIuI1Ni 0~011480000

/* 0 011lii1000
/0 0 01 1442000
hTl: If %~USPCI h UflfhCI # NUMIvNCI >- 80 TH~kt GO TO 011483000

GoihnfL i.; 01144000
NuIIII.CI - hLu 1fiCI *1; 01114s000
iC1SkOlb1E - '4 * (hUMSRCI - 1 )*1; 011146000
La 1 - 9 TC 12; 011147000

hC1)STCi(hClSFGINTER) - CI1AISTOf1(I) ; 01140000
4CIS OlK1Ld - kCISIOIhTEII 1; 011149000

thL;01 150000

GO TO COMSUELOADI; 01151000

/* 0 01152000
/0 0/01153000

/0 *NO TIhAfIC 0 011544000

/0 0 01155000
hTl: IF NUtIPCI 4 NMSRCI * MINLI >- 80 THEN GO TO 01157000

O ZkYOWI;01160000

NIMSCI NUHcSCO1.E)-CIRS;il() 01162000

Nc111kOINI''1iU 0 NCShTERp . 1; 1 01160000

ii. I ; 011618000

GOTOCISOlbSUL AG1;~lT 01165000
/40, 01166000

P ,'oo~01167000

/40/ 01169000
GT1: I) CCI < 11 THEN GO TO ADR~hJICbl; 01170000
If bUI.HGE1 >- 614 THE.N GO TO OVEI.FLUb2; 01171000

b. 0; 01172000

DO I - I TL- 16; 01173000

NUP$GCI - hUfSGCI # 1; 01 174Ai000
OCIstoINIIR - 14*(IIunflC -1)#*1; 01175000
GC1SSIOAL(GCIIN'OINTER) 0ChA1.STORL1(9); 01176000
GCISS70h)N(GCISS-OINTIR *1) sCHARSTOE(1G) ; 01177000
L0 CASE h; 01178000

GC1SSTCHE(GCISPOINTER * '' 01179000
GCISSTORE(GCISPOINEI + 2) * 1;01180000
GL15SI0RI(GCISP0INTES # 2) *'2'; 01181000

GCISSTORE(GCISPOINTER * 1) * P3; 01182000
GCI$STORR(GCXSIOINTZB * i) '4'; 01183000
GC1SSTORI(GCISPO1KTER * 2) ='5'; 011814000
GCISST0RE(GCISP0INTIR f 2) *'6'; 01185000
GClSST0R~tGCISP0IWTZP * 2) 1 7'; 01186000o
GCISSlORl(GCIAPOIUTll * 2) *0''; 01187000
GCXSSTOR! (GCISPOINTEB * 2) *'9'; 01 188000

GCISSTORE(GCISPOINTER + 2) *'A*; 01169000
GC1SSTOI CGCISPOINTER * 2) *'S'; 01190000
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GCISSTORI(GCZSPOINTER * 2) - 'C; 01191000
GCISSIONE(GCISP0IER # 2) - '0'; 01 192000
GCTSSTORL(GCISPOINTER 4 2) - 911; 01193000
GClSSTORE(GCISPOIIER * 2) - or,; 011911000

LNL; 01195000
b - ). * 1; 01 196000
GCISSTOEIE(GClSPOINTZR + 3) - CHABSTORR1(11); 01197000
GCISIO1NTER - GCISPOINTER + 5; 01 196000
IF hUMSGCI >- 64. THEN GO TO LVERFLON2; 01199000

01200000
GO) 1O Cal L1kLOADI; 01201000

1*'I 01202000
/ * 01203000

CHLCNIN$CkiLLTL: If CCI < 11 THEN GO TO ADRERROII; 012011000
h-4; 01205000

It ChAKSTORE1(9) - 'P' ThEN N - 0; 01206000
1? CHANSTONE1l(9) - 'A' THEN K - 1; 01207000
If ChAhSTOR11(9) - 'No THEN No - 2; 01208000
If ChAiJSTOlill(9) - 'Go THE% W - 3; 0 1i09000

,4 */ 0121000
IF A - I4 THEN GO TO IlODEEfiJCRI; 01211000
iF ChAIISIQRLI(10) - 3011 > 6 ThEN GO TO fODEERROR1; 01212000
If' ChAb5TORE1(11) - 3011 > 5, THEN GO TO IODEERRORI; 01213000

SI 01211.000
J - (CIhAhSTOREl(10) - 30H1) * 10 + (CHARlSTURL1(11) -3011). 01215000o

/5 5/0121b000

DO CASL N; 01217000
11 J > NUflSPCI THEN GO TO M.CDEERROHI. 01218000
IF ~J > hNIAIJCI THEN GO TO rLDEEBROR; 01219000
If Z > NIJRSNCI THEN GO TO MCDEERlON1; 01220000
IF J > NUP.SGCI THEN GO TO MCDEERHObl; 01221000

ENL; 01222000
/5 5/01223000

DO CASE N; 0121000
11 NUMSPCI -0 THEN GO TO rODEERROR1; 0122S500

!f NUIRICI - 0 THEN GO TO MODEENRObt; 01226000
IF bUMSNCI - 0 THEN Go TO MODZERSOR 1; 01227000
If NUMSGCI -0 THEN GO 'I0 PODEEN3OI1; 01226000

INL; 01229000
1~ 5/01230000

LO CASE N; 01231000
DO I - 1.5J,1 TO 'D*NUR$PCI; 01232000

PCISSTONE(I-.) - PCIIS'ICRE(I); 01233000
E ND; 01234.000
DO I - 1.*J51 To '*NUNSRC1; 01235000

RCISSTORE(I-4) - ICIISICRE(I); 01236000
£ Ni; 01237000
DC I - 4.3+1 TO 4*NUNSNCX; 01236000

NCISSTORI(I-4) - NCIJSTCHE (I); 01239000
I NL; 0121.0000
DC I - '4*JS1 TO '.*NUIISGCI; 012111000

GC15STONL(1-4) - GCXASTCRE (1); 012112000
END; 012413000

INC0; 012111000
/5 5/ 012115000

DO CASE N; 0121.6000
* liuispCI - NIJHSPCI - 1; 012117000

NuI~s3CI - bIJNsRCI - 1; 012118000
NLJPSICI - IIIJISNCI - 1; 012119000
NUJGCI - XUNSGCI - 1; 01250000

INC; 0125 1000
/5 5/01252000

L O CASL W; 01253000
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Prl$POxrria % PCISPOINI 1 - 4; 012564000
acISPO7IER a RCISPIN16T - 4; 01255000
NciSP0zlTEIA v XCIS?0X1671k - Ia; 01256000
GCISP0IIIIER 4 GCXSPQZUZR - ii; 01257000

Emu0; 01250000

GO TC CONSUP.0A1~; 01260000
/44/ 0126 1000
/44/ 01262000

r'~ PU Cl Nl~IRi~t TEST s/ 01263000
/49/ 01264000
/ *9/01265000

HFlUCTAUtILS11: IF NUflIMCI 4 NUIISPCT * ivSRCZ>* dD 01266000
THIN Go TO c1sylo016; 01261000

ELSE GO 10 c016SUPL.016A; 012fia000
/44/ 01269000
/44/ 01270000

/4 OVERFLOW04MESSAGE 4/0127 1000
/44/ 01272000
/94/ 01213000

0V1161L041: C)1600E - '01'. 01274000
0Vi8LPF(A2: 00o 1 170 27. 01275000
QUTIAbLL( TC *I ) V0E1bL0WIHD(I 1 01276000

LbD; 01277000
%hIN AI1I)NG + 1; 01278000

IC - IC .7 01279000
OUIIABLL(TIC .1)- 0311; 01 60000
OU11&1LL IC *s) - 03h; 01 c8 1000
TC - TC +~ 0 126200%)
rSG;CuUUT(0 Al IbG) - 9; 01263000
CCI * 0 016'000
GO TO CL9OLLL1O; 01206000
/4 4 01206000

/44/ 01207000
/4 CtILCKIN M1IJE 51. 4 0126001
/4*j 01.b9000
/4 4 01290000
LtaCK1.Cl16VDLLI1: It CCI < 5 1)114 GC TO A016E1RR fA; 01i91000

11 CbhSTO~tl5 10 THEN m $IGC cs 01. 01.92000
IF C)IA1ST04E1(9) 'I' TH611 CSflODI 1'; 01293000

ELSE CSMODE - ICI; 01294000
if &UP1JPCI * 1.0fl51C1 * NU16SNCI >- bt THEN) 60 TO OVERFLOV1; 01295000

ELSE GC rO COMSUPLO.ADI; 01296000
/* 4/01297000

/44/ 012S8000F . /0 kES1 Ck' C16E1IN TABLES */01299000
/44/ 01300000
/44/ 01301000

PCII6LSLT: 1UASPCI - 0; 01302000
FCIIPOINluE) - 0; 01303000
GO T0 CONSUPLOAD); 01304000

bCI61LT: k)JSRCZ a D; 07305000
&CISPOIkTLA - 0; 01306000
GO T0 COIISUPLOADI; 01307000

%CI&6LT: b.IJsoCI - 0; 01306000
d 4CTSP0I5?LI - 0; 0130q000

G0 To CONSUPLO*Z); 01310000
GCIAILE: UUK$GCI - 0; 01311000

GC11POINTE& 0; 01312000
/94/ 013t3000

9 /94/013116000
/4 COMSUP MS5G RETURN68 T0 TARZAL OPEI'AOA 01315000

01316000
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01317000

COMSUkLOADI: DO 1 1 TO CCI; 01319000
OUTSTAbLL( TC * I )-CHIARSTORE1(I) ; 01319 000

LWD; 01320000
TC - TC + CCI; 0310

bAITIbG - bAITING * 1; 01321000

OUTIABLE (TC *1) - 03M; 01322000
OIJTTABLE(TC +2) - 03It; 01324000
IC - TC *2; 01324000

NSGSCOUIILAITING) - CCI +2; 01326000
NOCOBSUPLOALl: CC1 - 0; 01327000
GO To CYOLL1O1; 01327000

/ EhNCk OESSAGE DUMP 0/013230000
01330000

/00/ 013321000
PODEkbhOal: il0 1 *1 TO 30 01332000

ENG; 01335000
TC - 7C *AD; 01335000
bMAITlN, *NAITING *1; 01337000

r.SGCOUNI (WAITING) G ; 01337000
MHC~TWAT)G SGCOUNT(WAITIN) * 30; 01339000

CCI - G; 01340000
GO lTo CPOjLI1D; 013401000

icc, 013402000
~0 0, 013403000

/* IAbLL IIbANSFEE4S 111 013404000

/* MAKE~ UV, HLADER o 013406000
/* c 013407000

~I~h: ouirALL~LICIi* 1) *''013408000
CUTTADLE1(7C1 * 2) *CHARSTOI4E1(5). 013409000
TClIIIAL - ICI; 01350000
DO I- 1 T0 3. 0135 1000
(OUIIAbLEiC TC1 2 *1) - CHAh5lC1E1( 149 );01352000

END; 01353000
/* */ 01354000

4 /0 SELELT TAbLE . 01355000
/* */31356000

If ChAhSTORE1(9) - N' THEN GO TO FITRI. 01357000

IF CHAbS7ONL1(9) - V THEN GO TO hITRl; 0135000G
If CIIA6SIOWL(9) - *' THEN GO TL NITRl; 01359000

-IF ChAhSTONL1(9) - I' THEN GO To 1PCLLTTRI; 01360000
ELSE GO T0 9OCf[8RCR1; 01361000

,cc* 01362000
/0cc, 01363000
/* PCI 7AblE LOAL 0/01364000
,c 0 01365000

/0 C,013b6000

YT7N1: If NUflSPCI 0 THEN GO TO Ii hERPRfo; 01367000
WAITINGI- PAIIING1 1; 01368000
IoSGCOUlITl(wAITI0Gl) - C; 01369000

-TC1 - ICI # 5; 01370000
N ql.SPit; 0137 1000

Do I - 1 10 N; 01372000
OUTIAPLL1( TIl 1) - PCISSTOhL (1); 01373000
END; 01374000

TO - ICI * N; 01375000

OUITAELL1(TC.1+1) *0311; 01376000
L.UTAbILl(IL1.2) *03h; 01377000
101 - TCl * 2; 01376000
ASGCOUNT1(NAIING1) - TCl TClNITlAL; 01379000

102



GO To COIrSU1PLOADI; 01380000
/* *,0136 1000
,* *~01382000

/* jh(I ljbl LOAD *,01363000
/** 01381.000

01385000
ATTRI: IF hIJISNCI *0 THEN GO TO TF6R1021; 01386000
wAIIIN61. hAITINiG1 I 1; 01367000
M5GCOUNT1(WAITIbG1) - 0; 01368000
TIl - TCl + 5; 01369000
b 1.*NUI SACI; 01390000
D0 I - 1 T0 N; 0139 1000
CUTTAfrLl( TCl + 1) ACISSTOkiE (); 01392000
ii. 0 01393000

ICl - Idt 4 N; 01391.000
OUIIAbLE1(lC)+l) a 03H; 01395000
OUTTAbLL1(IC1.2) - 03H; 01396000
Icl - ICi * 2; 01397000
M~uCOLisI1(oA111isGl) I CI TCiIINIIAL; 01398000
GU 10 C0F.SLFLOAD1; 01399000
7* *,01100000

/0 * 011.01000
7* NC1 1ALLE LOAD 0/011.02000

7*~~ 001103000

,* *,' 011.01000
r.TII.: If OIlINCI - C THEN GO T0 llIERksORI; 011.05000
wAl11is01 iNAXTINGI * 1; 0 11ObOOO
rPSGCLUhI1(pAIIb~Gl) -0; 014.07000
Ici - Idi # 5; 011.08000

ls1*iUpjKC; 011.09000
DO I - 1 10 hs; 011.10000
OUTIAILil( IC) 1 0 ) b iC ISSTO 1, (1); L11.11000
END; 011.12000
I - ICI # Ns; 011.13000

OUITAISLE 1 (IC 11) - 03K; 0 14.11000

Al.uUTT A 0L I I(I L1I#2) - 03H; 011.15000
TCl - TCl # ~; 011. U6000
ISGCOUNTI1(WAITIisG) TId - TC1IINITIAL; 014.17000
GU TC C0I.S~iLCAD1; 01411000
/0*7 011.19000
/*0, 011.20000
/0 POLL TAELL LOAD (ALL CALL )* 014.21000
/0 * 01422000
/*0/ 0 11.23000
POLLIWN: 11 TIlCOUN1l <- 0 TISi C( TO rffPLRiqC41; 014.24000
PAITIGi. *AITIisGi + 1; 0115000
PISGCOUisI1(.AII11G1) - 0; 011.26000
7ci - Idl 4 5; 011.2 7000

L,0 I - 1 10 iT1COL'b11; 011.28000
OUT7AIhLL1(TCI # 1) *P0LLIAfrLZI~l) ;0119000

IbD;014.30000
TC I -* I # PI IL OIJNl1 014.31000
(jUII AELLI(IL 14 1) - 03; 0 14.31000
OUTTA1ELEI(IL102) - OiH; 011.33000
IC I TC I + 2; J 11.34004
ItSGCL U.11(wAITING1) - TCi - TCII11TAL; 011.35000
6O TL CUMIS1ILGAD1; 011.36000

014.37000
7*0/ 011.38000

/s TAbLE 1ImANSFIR [PROR MESSAGk. CMN 0/ 01d39000
/00/ 014.1.0000
Ifh~hktOfl: LU 1 - I T0 33; 011.1.1000

CUITAbLi (IC * I) lih[NNRODS (I -1); 011.12000
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END; 01443000
IC I TC 4 33; 01444000
bAITING - WAITING * 1; o0s1oDo
?ISGCOUNT(NAITNG) * 33; 01446000

Cci 0 0; 01447000
GO TO OPOLLI01; 01148000

,*/ 01449000
/* 4/ 01450000
/0 TAbLE LUMPS 0/ 01451000
/* 01452000

/* 4/ 01453000
./4 MAKE U HEADER 4, 01454000

/0 */ 01455000
/* 4/ 01456000
TBLDUhlJ1: IF CCI < 12 THEN GO TO ADAIRRO1; 01457000

OUTSTABI.E(TC * 1) a 01H; 01458000
OUISTAbLE(IC + 2) = 03@; 01459000
IC - TC * 2; 01460000
Do I - 1 T' , ; 01461000

OUr$TAE!LL( TC + I ) * CHARSTORLI 149 ) ; 01462000
LML; 01463000
IC - IC * 3; 01464000
kAITING kAITIhG * 1; 01465000
IISGCOUbT(WAITING ) 5 5; 01466000
4. /* ./01467000

/4 4/ 01468000
/0 SELECT IABLE */ 01469000
/0 4/ 01470000
/4*/ 01471000

IF COANSIO1El(9) - '
t 

THEN GO TO GIABLEDUMP1; 01472000
IF CHASTO LI(9) - IV* THEN GO TO PlASLEDUMP); 0147J000
IT ChAaISORLI(9) * 'N' THEN GO TO NIADLEDUPI;I: 01474000
IF CHAbS1OELI(9) - ' THEN GO TO NIABLEDUMI; 01475000
If CtiAbSTOALI19) - ZI THEN GO TG ECLLTABLEDUfPI; 01476000

ELSE GC IC AODEJlvoRl; 01477000
/4, /01478000
/4 4/ 01479000
/0 kblGRlTY 0/ 01480000
/ / 01000
/4 4/ 01482000 1
lTAbLLDUMli: L0 I I TO 29; 01483000
OUTvTABLE (T * I) PIDHEADEI(I - 1);01 000

IND; 01485000
IC - IC * 9 ;01486000
MSGCOUAT(WAITING) P SGCOUNT(WAITING) + 9 ; 01487000
IF kUISPCI - 0 THEN GO TO COfSUPLOAE1; 01488000
b - 1; 01489000
/* OUTPUTTING OF PCI TABLE- 8 ChECAINS PEk LIAE 4/ 01490000
PTALLEbUILLI: DO I - 1 TO 8; 01491000 4

DC J - 1 TO 4; 01492000
TC - IC 4 1; 01493000
ESGCOUhT (WAITING) - ISGCOUNT (WAIIINC) * 1; 01494000

CUISTAELE(TC) - PCISSTCEiN); 01495000
1i A >w PCISPOINTEI THLN C-O TO COP'SUPLOAD1; 01496000

h- 1 1 01497000

EN L; 01498000
TC - IC # I ; 01499000
OUTSTAhLE (I ) • 20; 01500000
R5;COUAT(oAITING) - PSGCOUNT(WAIIINC) * 1 ; 01501000
IbD; 01502000
IC a IC * 1 01503000
OUTSTAbLE (TC ) - ODh; 015G4000
TC a IC * I; 01505000
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OUTSTAbLL (IC O AKl; 01$06000
ftSGCOUbT(WAITIG) - PISGCOUNT(WAIIG) *2 ;01507000
GO TO PTABLE8UILDI; 01508000

01509000
/ * *,01510000

/* CUIINE */ 0151100
01512000
01513000

I'1A51.ELUnPl: DO I - 1 T0 28; 015 1000
OUT$TAbLE (IC + 1) *RTDHEADEK (I-1); 015 15000
INDL; 01516000
IC a IC + 2b; 01517000
P.S0COUbT(wAITING) - rI.SGCOUNT(WAIIG) *28; 01518000
IF NUl1$NCI C THIN GO TO CONSUPLOADI; 01519000
N 1; 01520000

/* OIJIPUTIING OF RCI TABLE- 8 CIIECKINS PER LIKE */01521000
hTAbLE8IJILLI: D0 I -1 TO 8; 01522000
LO .j - 1 TC 4; 01523000
IC . C IC 1; a05241000
tlSGCOU&T(WAITlhGj - tSGCOUXT(WAITIN. # 1; 01525000
UISTAbLE (IC) - RCIS5IORE (N) ; 0126000
IF S >- fiC11lOINTEb lIHEb GO TO COlISUPLOADI1; 01527000
h - b + 1; 01528000

TC - IC + 1; 01530000
GUT3,TAbLE (IC )*20h.; 0153 1000
11SGCOUNTIWIAITING) - PISGCOUNT(RWAIKG) *1. 01532000
I N D; 01533000
IC - IC # 1; 01530000
OUIS2AbLE (IC ). ON; 01535000
IC - IC 41; 01536000
(UTISIALL (IC ) OAII; 01537000
FISGCOUhT(4AIT2NG) - MSGCOUNT(OAITIIG) 2. 01538000
C.0 TO bTABLLH3UILDI; 01539000

01500000
0150 1000

fie TR AFFIC /0 1542000

NTABLEDUIIPI: CO I I TO 31; 31504000
UUSAbLt (IC * I ) - IOIIADER(-1), 01505000
EN 1; 015446000
IC - IC * 31; 01547000
MSLCCLJNT(WAITIhG) PlISGCOUWT(RA1I71C) *31; 01508000
If NLMhCI - C THEN 60 T0 CCNSUPLCAE1; 01549000
h 1. 01550000

/0 OU2?UTIINC 01 hCI TAb~l - 8 CHtkCKINS PLRI LIVE */01551000
NrANLEbUILL1: DO I - I T0 6; 01552000

Le j I TO1 46; 01553000
IC - IC *1; 01550000

?lSGCGUXT(isA1IIhG) - liSGC0UNT(WAlT1NG) * 1; 01555000
OUISIALLE (IC ) - NCISSTORE (K); 01556000
If * >- NCLSPOINTER THEN GO TO CONSLPLOADI; 01557000
A a N + 1; 01558000
END; 01559000
IC. a U * 1; 01560000
HiSGCOUNIT(WAlT1NG) - ISGCOUKT(bmAET1NG) + 1; 01561000
OUTSTAbLE (IC) - 20h; 01562000
IND; 01563000
IC 0 IC # 1; 01560000
GUTSIADLE (IC) * 00k; 0156500
IC - IC 4 1; 0156ibO00
CUTSlAbLI ITC) - OAh; 01567000
F.SGCOUbT(WAIIG) *r.SGC0UNT(WAIT1NG)# i; 01568000
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GO TO. bTAOLLOUILDI; 01569000
01570000
01571000

6ROUP CHECRIN 01572000
a 01573000

GTA&LELUIPt: DO I - 1 To 26; 01574000
OUTIABLE (IC + 1) - GTDHEADER (I-1); 01575000

LOD; 01576000
TC - TC # zi; 01577000
?lSGCOU&T(dA1TING) - FSGCOUNT(WAITIbG) + 26; 01578000
If NLJ1SGCI - C. THEN GO To CONSUPLOAli; 01579000
&.1; 01580000
/* OUTPUTTING OF GCI TABLE - a CHICKINS PER LINE 0/ 01581000
GlAbLEbUIL~L: DO I - 1 TO 6; 01582000

DO J *1 TO 4; 01583000
TC - IC *1; 01586000
MSGCOUNT(WAITING) - MSGCOUNT(WAITING) *1; 01565000
OUTTADLE (IC) - GCISSIOblI(N); 01586000
IF N >- GCISPOINTEB THEN GO TO COMSUPLOADI; 01587000
h - N * ;0158000

ENI.; 01589000
TC - TC * ;01590000
OLIIABLEEIC) - 20M; 01591000
MSGCCUbl(WAITING) FSGCOUbT(WAITING) # 1; 01592000

END; 01593000
*C - c # 1; 01594000

OUTTABLLE(TC) - 0DM; 01595000
TC - TC # 1; 01596000
OUTIANLL(TC) -OAH; 01597000
MSGCC.UbT(bAITING) - NSGCOUWI(WAITING) *2; 01596000
GO 10 GTABLIBUILDI; 01599000

01600000
*1 ,**,01601000

P 0 L L 01602000
01603000

Ak 0 1604000
POLLIArLLDUIhP2: WAITING - WAITING 4 1; 01605000

TOTALSNUMSCI *NU~iKI + NUHNSkCI *NUMNCI *NUNSGCI; 01606000
PT1COUN11 - IOTALSNUBSCI; 01607000

I. RESET OfF OLLIkG NODE PANAflETENS a,01608000
POLLSFLAG - 0; 01609000
FE1iCLLSFLAGSC0UNT - 0; 016 10000
foIlSIISGSCOUNT - 0; 0161 1000
IDISPOLLSTX$SLOT - TDRSPOLLSTXSSLOTSIbITIAL; 016 12000

POLLIAbLLD~lii~1: IF TOTALSWUHSCI =0 THEN Go TO COMSUPLOADI; 01613000
If CH*NSluRE1(13) - 'A' THEN POLLSTABLESTXS)LAG * iN; 01614000

ELSE POLLSTABLESIXSYLAG - ON; 01615000
Do I - 1 TO 2b; 016 16000
OUTSTAbLE (IC # I )=POLLOURPHDR (I-1); 01617000
LOD; 01418000
7CINlTIAL - TC; 01819000

* C a IC + 2b; 01620000
/* OUTkUTTING OF FOLL TABLE- 8 ChECKINS PER LINE *,01621000

*POLLLUMPOUILD1: LINECOUNT - 0; 01622000
N0;. 01623000

$. LOT ASSIGNBENI HEADER -FIRST LINE 0162aa000
01625000

j 1; 01626000
OUTIASLE(TC * 1) - 28K; 01627000
OUIIAfLETC s 2) a FOLLSSLOTIH; 01628000
OUXIAbLE (TC # 3) a POLLSSLOT IL; 01629000
OUITABLL(TC + 4) a 29H. 01630000
OUTTAbLE(TC # 5) a 2Dh; 01631000
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TC - XC 1 5; 01632000
LINLC0UINZ - LINECOUNT 1, 5; 01633000
LOADADh: DO I - 1 TO 4; 01634000

OUTTAPLE(TC.I) *POLLTALELE1(X*I) ; 01635000
END; 01636000

h *14 01637000
OUTTAbLE(TC#5) - 201i; 01638000
LlNLCOIJNT - LINECOUNI 1, 5; 01639000
TC - TL 1 5; 01640000
if b ). FT1COUNX1 THL: GO TO ENDLOAL; 01641000
If LIN CUN T 45 THEN GO TO LOALArF; 01642000

ELSt GO 10 ENDLCAL; 01643000
ElIbLOAD: OUITAbLE(TC.1) - ODH; 01644000

OUTTAE!LE(TC*2) - OAH; 01645000
TC - TC * 2; 01646000
LlNLCOUNT - 0; 01647000
MSGCOIJNT (WAITING) - NSGCOUbT (WAITING) *(TC-TCIhITIAL) ; 01648000
TCIhITIAI - TC; 01649000

Ii N >- PTICoUNT1 ThEN GO TO POLLSIABLESTE; 01650000
1* SLOT ASSlGhhlEIT HEADER - AWDL LINES 0/01651000

OUTTAbLE (TL 1 1) - 2bH; 01652000
LO CASE J; 01653000

OUTIAbL& AXC *2) - POLISSLOT1II; 01654000
OUI1AELL(TC *2) - POLLSSL0T2ih; 01655000
OUTIABLE(TC *2) - POLLSSLOT3H; 01656000
OUIXAbLE(XC *2) - POLLSSLOT4H; 01657000
OUTTAbLE(TC *2) - POLLSSLOT5M; 01658000
OUTXABLI(TC *2) - POLLSSLOT61H; 01659000

thNL; 01660000
LO0 CASE J; 01661000

GUTTAFLEjTC *3) -POLLSSLOTIL; 016b2000
OUTIAbLL(TC *3) - POLLSSLOT21; 01663000
OUTXABLE(TC *3) -POLLSSLOT3L. 01664000
OUTIAbLLEIXC *3) - POLLSSLOT4L; 01665000
rUT1AbLL(IC 1 3) - POLLSSLOTSL; 01666000

JNOUTTAbLI(TC 1 3) - POLLSSLOT6L; 01667000
LND; 01668000

(UITAIELE(TC *4) -29H; 01669000
OUTTANLE (TC *5) - 20h; 01670000
TC - XC 1 5; 01671000
LlhLCOUNI - LlbECOUNT 0 5; 01672000
O - j 1 1; 01673000
If J > 5 ThEN J - 0; 01674000
GO TOj LOADALP; 01675000

/00/ 01676000
/00/ 01677000

POLLJTAbLEJ7X: 11 F0LLSTABLESTXSFLAG <> O1ft 01678000
THEN GO TO COMSUPLCAD1; 01679000

NAIllPGi - WAITINGI * 1; 01680000
Do 11 - 1 TO rSGC0UNT (WAlTING); 0168 1000
OUlTABLE1(XC1.I1) - OUTTAbLE(TC.I1-MSGCOUNT(WAITING)); 01682000

END; 01683000
/0 0/01684000

/0 ALL-CALL HEALER SUBSTITUIGN 0 01665000
UUIIABLL1(TC1 * 1) - ISO; 01686000
OUllAbLE1(TCl # 2) - IL; 0167000

SUITAbLE1(TC1 *3) - 10; 016680000
w GU1TABLE1(TC) 4) IT*; 01669000

CUITABLE1(TCI 5) a 2FH; 01690000
/0 0/01691000

HISGCCUNT1(WAITINGI) - flSGCOUNT(WAITING); 01692000
TC1 - lCi * ISGCOUNT(MAITING); 01693000
IOLLITALLESTXSFLAG - 0; 01694000
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GL IL CONSUPLOAD1; 01695000
/*/ o01696000

/0*1 01697000
/0 kPLL TABLE SETUP 0/ 01698000
/00/ 01699000
/00/ 01700000
/00/ 01701000
/0 GET i C I DATA 0/ 01702000
/00/ 01703000
/00/ 01704000
&'OLLIAbLLaU1LLl: IF bUASPCI - 0 !HfE GO TO BPOLLBUILD1; 01705000
A - 410urbCI; 01706000
00 1 - 1 TO N; 01707000

POLLTAbLELI() * PCISSTORE(1); 01708000
LWN; 01709000
/0./ 01710000
/00/ 01711000
/0 GET h C I DATA 0/ 01712000
/*0/ 01713000
/00/ 01714000
kPOLLBUILD1: IF NUMSNC1 - 0 THEN GO TO bPOLLBUILD1; 01715000
b - 410NUr.1CI; 01716000
FULLPOINTEI - 4 0 NURSPCI; 01717000
DO I - 1 TC K; 01718000

kVLLTAbLE1(POLLFONTEfI1 * I) - hC1SSTURE(1 ; 01719000
LWD; 01720000
/00/ 01721000
/00/ 01722000
/* GET h C I DATA 0/ 01723000
/00/ 0174000
/00/ 01725000
NPOLLbUILDI: If NUHSNCI * 0 THEN GO TO GPOLLBUILDI; 01726000
h - ii*bUmSbCI; 01727000
FOLLkOINTEI - 4 0 (NUISPCI * NUMSPCI) ; 0172H000
O 1 - 1 TC N; 01729000
POLLIABLL1( POLLPOINTER1 * I ) - SCISSTONE() ; 01730000

END; 01731000
/00/ 01732000
/00/ 01733000
/0 GE7 GC1 LATA C/ 01734000
/00/ 01735000
/00/ 01736000
GPOLLbUILDI: IF NURSGCI - 0 THEN (D TO POLLTAbLEDUMP2; 01737000

N - 41*UNSGCI; 01738000
FOLLkOINTER1 - 4 0 (NUNSPC1 * NUHSRCI 0 NUMSNCI) ; 01739000
DO I - 1 TO N; 01740000
FOLLIABLE1(PCLLPOINTLR1 * I) - GCI$STORE(I); 01741000

END; 01742000
GO TC POLLTABLLDUMP2; 01743000

/00/ 01744000
/00/ 01745000
/0 OUTUT 0/ 01746000
/00/ 01747000

.4 OF0LL1I1: If DLLAV1 - I THEN GO TO CELASROUTINE1; 01746000
11 WAITING1 e- 0 THEN GO 10 IPOLLI; 01749000
ii TC1 > 0 THEN GO TO EOrIESTI; 01750000

ELSE GO TO IPOLLI; 01751000
LOIIIESTI: IF OUTCOUbT1 < MSGCOUNT1(1) THEN GO TO SPACETESTI; 01752000

ELSE GELAI1 - 1; 01753000
SPACETISI: SFACE1 - IIPUTIOSSDATA 10 OFFH; 01754000
SPACEL - SPACEl AND 02H; 01755000
IF SEAC[L - 02H THEN GO TO OUTCHARI; 01756000

ELSE DELAVI * 0; 01757000
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GO T0 IWOILl; 01758000
/**/ 01759000
/44/ 01760000

/4 DLLAY BOUT1NES 4/01761000
/44/ 01762000

* /94/01763000

OELAIN~OUjT1.EI: CLK1 - INPUT(230); 01764000
CLKI C~LK AND 0111; 017b5000

iF Clhl - CLKP1 THEN GO TO IPOLLI; 01766000
LLKCNiT1 - CLKCNT1 4 1; 01767000
CLKP1 - CLKI; 01768000
lF CLKCNT1 < EUFFERSDELAY1 THLN GO TO IPOLLI; 01769000
OUIPUI(235) - 0811; 01770000
1k TLMSFLAG <> '1' THEN GO 1O IONSTDRSDLLAY1; 01771000

T~r,%LiELAXYikCUT1NE1: CL93 -IbPUT(236); 01772000
CLK3 - CLM3 AND O 01; 01773000
IF ClK3 - CLXP3 THEN GO TO 1FCLL]; 01774000
LLKCNI3 - CLKCT3 * 1; 01775000
LLXP3 - CdM3; 01776000
IT ClP.CI.13 < SLOTSGUARDSTIMI THEN Go TO IPOL11; 01777000
VElAl 0; 01778000
LLIKCtNi 0. 01779000
CLKCN'12 *0; 01780000
CLKCN113 0; 0176 1000
"O IC 11'CLL1; 01762000

huh1.IiF.$LELAT1: CLIK2 - INkWUT(230); 01783000
Cl~i( - CLI(2 AMC Q11-; 01784000

It CLK2 - CLMP2 THEN 60 It; IPOIl; 017b5000
CLIKCblI - CLKChT2 + 1; 017b6000

cl(x-CLP(e; 01767000
11 CLKClNl 4 IONSTDIISMS(,5LkLAI1 THEN GO TO 1FOLLI; 01768000
11 CC -C ThEh DLLAVI - CHl; 01789000

LLS. DELAVI - 0111; 01790000

11 kOh$TD P.SSGSDkLAY1 <- jC THEN Go To RXIbUSYSOVERIDIO; 01791000
CLhCbl1 - 0; 01792000
CLACNT2 - 0; 01793000
CLPLI.13 - 0; 0179m000
GL TO 11kOLi1; 01795000

/44/ 01796000
/ 49/01797000

b~lbSlfLuVLh,~1D!1: DELAYl - 0; 01798000
DL CASE FOLLSFLAG; D1799000

bON)TLHSIISGSDLLAYl - 0; 01b00000
NOWSDPISPSUIDLLAY1 - 3Lh; 01801000

E NL; 01802000
ClKCN11 - C; 01 b03000
C0..ChT2 - t; 01804000
C..HCWT3 - C; 01605000
G(, TO U1OLLI; 01806000

/44, 01807000
/44~ 01608000

OUTCHANI: LLTPUT(235) - 015H; 01809000
UGIN~l1U1ILAIA - OVITAbLLI(OIJTCCUNII) XOR OFfh; 0161O00

06ICOUN11 - OVTCCUNT) 0 1; 0181 1000
SNUIILCoN1: It OIJTCCIJNT1 <- ISGCLLJ1.11(1) ThEM GO TO IPOLLI; 01812000
ILSL DC I11 OUTCCUNI1 TO TC1; 016 13000
GUlTAkLl 11 *1 - (GUTCOUNT1) - OVITA6LE1(11) ; 01816000
ENL; 01615000
10 11 - 1 C, %AITINGI; 01816000
rlSGC1,UNTl~11) - flSGCOUhT1(I1 # 1 ) ;0167000

LoL; 01b1600
TCl - ICI OUSCOUPTI - 1 );016 19000
PlSGCUGhllbAl11N61) - II; 01820000
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hAITIbLi . 6AITINGI -1 ;01821000
OUTCOlih I 1; 01822000
1) bAlTItN1 - 0 THEN TIi 0; 01823000
6u0 10 1T(OLL1; 0 1821.000
QUIT: OU TP 1 1(i) - CC; 01825000

CU1I'LI(;) - CCl; 01826000
GUIT(2) - fSGCOIJNT(1); 01827000
OUIP1J1(2) - fSGCOUHiT1(1); 01828000
(,UIPIJI(2) - IC; 01829000
CUTPLI(2) - TCI; 01830000
(AJTPIJI(2) - OUTCOUNT; 0183 1000
CUXPUI(2) - OUTCOUNTI; 01832000
CUIPUT(2) - AITING; 01833000
1UIll2li) - bAlTINGI: 01634000
OUIPUI(2) - NUISPCI. 01835000
OUIPUT(i) - liIMflhCI; Ob6
OUIPUI(2) - 1durSNCI. 01837000
GUIPUI(i) - SUP SGCI; 01638000
JUIPL1 (2) - £PTICOUNT1; 01839000

toy 0184.0000

110



GLOSSARY

AFSATCOM Air Force Satellite Communications

AFSC Air Force Systems Command

ASR automatic send receive

BCD binary coded decimal

b/s bits per second

CINC Commander-in-Chief

CMOS complementary metal-oxide semiconductor

COMSUP communications supervisory

CP command post

CPU central processing unit

CRT cathode ray tube

EAM emergency action message

EDAC error detection and correction

EPROM eraseable programmable read-only memory

ESD Electronic Systems Division

FLTSATCOM Fleet Satellite Communications

FSA free storage area

FSK frequency shift keying

IC integrated circuit

I/O input/output

ISA instruction storage area

LSI large scale integration
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GLOSSARY (Continued)

NI message indicator

MPU message processor unit

NB narrowband

" NCA National Command Authority

NCS net control station

OW orderwire

PROM programmable read-only memory

R/T receiver/transmitter

RX receive

SBC single board computer

SDS Satellite Data System

SlOP Single Integrated Operations Plan

SSDA synchronous serial data adapter

TDM time division multiplex

TTL transistor-transistor logic

TX transmit

UHF ultra high frequency

VSA variable storage area

WB wideband

WWABNCP Worldwide Airborne Command Post
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